Where bushings project beyond the profile ot the case—they 
are liable to become broken. 


Note that this is obviated in Wagner Transformers because 
the case protects them against breakage in handling. 


Also note that the core and coils are rigidly held in place so as 
to prevent them from being loosened in shipment. 


All this is to safeguard you before the transformer is connected. 
But similarly effective measures protect you after the trans- 
former is on the line. 


The efficiency and regulation due to Wagner design is a matter 
worthy of serious consideration. 


Because iron loss goes on all the time that the transformer is 
connected to,the line—and the copper loss only during the 
time that consumers are using energy, Wagner Transformers 
have been designed for low core loss and high all-day efficiency. 
The result is secured by a proper balance of core and copper 
losses. 

Have you in your reference library a copy of the Wagner 
Bulletin No. 128 which treats in detail this important subject? 
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Reactance Coils 


Stop Theft of Current 
With Metropolitan 
Protective Devices 







Prices of these devices are such that 
they are more economical for you to use 
than to be without them. 






We will be glad to submit samples for 
30 days approval without obligation to 
you. 








Meter Seal 





Metropolitan Device Corporation 
1250 Atlantic Avenue, Brooklyn, N. Y. 






Sealable Fuse Entrance 
*lugs— Service 
All Amperages Switch 
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HEN people ask the oft- 
heard question, “Is the elec- 
trical jobber coming or 

going?” it shows one thing. It shows 

that they have not thought down inside 
of it, that they do not understand what 

a real jobber is supposed to do. They 

fail to recognize the difference between 

an imitation jobber and the man who 
actually performs this economic func- 
tion in our scheme of distribution. 

The jobber—the real jobber of elec- 
trical supplies-—does these six necessary 
things for the manufacturer: 


1. He catalogs his product — sometimes 
50,000 articles—in one book to make the pur- 
chaser’s selection easy. 

2. He carries these diverse products in large 
local stock and gives the manufacturer a near- 
ness to the market that he could not maintain 
unaided. 

3. He reduces the expense of selling 
through the activities of his own salesmen. 

4. He assumes responsibility for quality, 
vouching for the distant manufacturer to many 
local customers. 

5. He assumes a credit responsibility, car- 
rying a great many small scattered accounts. 

6. He buys in large-quantity and standard 
packages and assists the manufacturer to a uni- 
form production and lower costs. 


HE jobber—the real jobber—does 

these six necessary things for the 
central-station, the industrial plant, -the 
contractor and dealer: 


1. He functions as a purchasing agent by 
selecting and gathering from reliable sources 
the full variety of the materials they require. 

2. He enables these purchasers to satisfy 
all their needs from one convenient point with- 
out the delay and detail of buying from many 
cities. 
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3. His large and varied stock relieves his 
customers of carrying many stocks in their 
own warehouses. 

4. His catalog provides a practical directory 
invaluable to purchasing. 

5. His salesmen travel the local territory 
intensively and bring the market to all doors. 

6. He renders emergency credit and oper- 
ating assistance and advice through his staff 
of specialists. 


HIS is the true economic function 

of the jcbber, and when he does 
these things he pays his way and is en- 
titled to his profit. He makes it possible 
to distribute electrical materials more 
cheaply and to purchase them more 
easily and at no higher price. He de- 
serves the recognition and support of 
every manufacturer and every man who 
buys in quantity. He will prosper and 
endure. 

But the imitation jobber who does 
not render service with his warehouse 
and his catalog and assume responsi- 
bility for purchasing in bulk, for inten- 
sive selling and for carrying the credit 
burden—he is a parasite. He does not 
earn the jobber’s profit. He will not 
endure. 

The future of the electrical jobber is 
in two hands—the manufacturer’s and 
his own. The jobber himself must carry 
his full load, do his job and render his 
full economic service. And the manu- 
facturer must not destroy this needed 
service by paying jobber’s profits to any 
one who does not function fully. For 
if he scatters jobber’s profits to the men 
who merely gather orders for factory 
shipments, the jobber cannot live. 
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New England Editer 


Number 4 























Samuel 
Ferguson 


Utility executive, engi- 
neer and economist, 
whose knowledge of the 
industry and unusual 
vision of its future are 
nationally respected. 


industry today 


eee in 
as never before demands a com- 
bination of qualities in which imagi- 
nation and the ability to handle con- 


crete problems are completely in 
phase. While this is essentially true 
of the electrical industry in every 
branch of the art, the power to co- 
ordinate possibilities with present 
actualities is peculiarly useful in the 
administration of public utilities. A 
number of unusual men who are de- 
voting their lives to this service are 
scattered here and there about the 
country. Their insight into the ever- 
changing problems of the industry 
and their foresight as to trends are 
matched by their ability to realize 
the viewpoint of others and so to 
guide the properties under their 
management along soundly chosen 
paths in the fields of technical prog- 
ress and commercial policy. 

On Feb. 13 it will be ten years 
since Samuel Ferguson entered the 
Hartford (Conn.) Electric Light 


Company as vice-president, becom- 
ing closely associated with the late 
Austin C. Dunham, whose presi- 
dency during the formative years of 
that famous utility will always be a 
significant part of electrical history. 
Mr. Ferguson came to Hartford 
after a dozen years of service in the 
research laboratories of the General 
Electric Company at Schenectady, 
where he was closely associated with 
Dr. Steinmetz and other leaders in 
the engineering and manufacturing 
fields. He was born at Exeter, N. H., 
in 1874 and was educated at Trinity 
College, Hartford, and the Columbia 
School of Mines. 

Mr. Ferguson’s interest includes 
virtually the entire range of prob- 
lems surrounding modern electric 
light and power company adminis- 
tration. Taking up the burden of 
greater responsibilities upon the 
passing of Mr. Dunham, the full 
play of his exceptional analytical 
powers and grasp of technical and 


commercial problems’ has _ been 
brought to bear, with those of his 
associates, upon the progress of the 
company, which still maintains its 
remarkable reputation for initiative 
plus practicality. 

This diversified activity contrib- 
utes to breadth of outlook, and Mr. 
Ferguson’s absorbing interest in the 
economics of business is paralleled 
by his insight into public relations, 
sales activities and engineering. His 
accessibility to his employees and to 
the public, his capacity to listen, 
sum up and weigh divergent views 
in making decisions and his sense 
of fairness to customers are char- 
acteristic. Courage to advance 
along broad lines of development in 
the face of adverse conditions is his, 
with a participating and enthusias- 
tic comprehension of what intercon- 
nection and co-ordination can do for 
utilities and the public. His judg- 
ment is sought in other than electri- 
cal undertakings. 
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Harbingers of Electrical 

Prosperity 

WO annual reports issued this week indicate a 

most encouraging condition in the electric light 
and power field, and from them the rest of the industry 
should imbibe much that is comforting and reassuring. 
In both New York and Detroit the electric public util- 
ities show magnificent gains in both income and output. 
The electrical properties of the Consolidated Gas Com- 
pany—that is, the New York Edison Company and 
the United Electric Light & Power Company—sold 
1,186,000,000 kw.-hr. last year, an increase of 17.25 per 
cent over the previous year, and net revenues also in- 
creased. As indicative of the large amounts of money 
required by the industry even in periods of depression, 
it is of interest to note that the capital expenditures 
of the Consolidated Gas Company for its electrical 
properties last year were $33,624,000, and it is esti- 
mated that almost as much will be required this year. 

In Detroit, despite the great slump in the sale of 

automobiles, Detroit’s chief industry, the Detroit Edison 
Company, managed to increase its net earnings 37.6 per 
cent over last year, a truly remarkable showing. Alex 
Dow reports that the operating ratio has fallen to 66.9 
per cent from 77.6 per cent, although the operating 
ratio for 1916, which was considered to be a normal 
year before the war, was 54.5 per cent. The actual 
unit costs have also been reduced. Naturally any de- 
crease in the cost of coal will redound to the credit of 
all coal-burning central stations, but in addition to that 
the Detroit Edison Company has also been more effi- 
cient, in that during 1921 it was able to reduce the 
amount of coal burned per unit of electricity produced. 
Inasmuch as both New York and Detroit are great 
industrial centers, this increase in output would indicate 
increased industrial activity, which central-station com- 
panies would be the first to experience. 





When Information Given Means 
Money Gained 

N THE sale of machinery or other apparatus capable 

of being driven by an electric motor or a gasoline 
engine, the motor sale, and consequently a consumer of 
electricity, is now and then lost by apathy or delay in 
answering correspondence or oral requests concerning 
the availability and type of energy-consuming device 
to be supplied, the rules to be observed as to operating 
conditions and other information of a similar character. 
A large motor manufacturer writes: “It does seem as 
if the electric service companies are negligent in fur- 
nishing customers with the information they require 
in order to avail themselves of electric service. Of 
course, this reduces our sale of motors. We have a 
lot of dragged-out correspondence and unavoidable 


work every time we attempt to sell a motor, and we 
lose a good share of the orders owing to the difficulty 
of getting prompt information from the public service 





companies.” From the character of the business done 
by the company in question, we judge that the condition 
complained of is not entirely local and therefore em- 
phasize the necessity for promptness in such matters. 
There never should be a time when information is not 
freely, cheerfully and promptly given in the public 
utility field, and we know that any other tendency has 
only to be cited to be suppressed. 





Penalizing Industry for the Sake 

of Government 

E SUPPOSE that as long as the world lasts and 

human nature remains as it is taxes of any kind 
will never be popular. There will always be those who 
pay taxes grudgingly, others who complain of discrim- 
ination in their application, and yet others who know 
of no reason why they should pay taxes at all. But 
until we reach that blessed Elysium where no mention 
of the tax is heard we must continue to pay taxes 
because we believe in government and government costs 
money. There are individuals, however, who recognize 
the burden that taxes place on industry, and many 
communities seeking new industries offer them freedom 
from taxes for a period of years. This the city fathers 
do, not because they expect to shoulder the burden, 
but because they know that new industries bring 
more people, more houses and more business and 
thereby spread the tax burden so that each individual’s 
part of it becomes less. Government, in order to get 
its money cheaply, makes the income from its securities 
tax-exempt. It is very apparent now that if the prac- 
tice continues we shall soon reach a point, if we have 
not already reached it, where the government not only 
imposes an unreasonable burden on industry through 
the issuance of its tax-exempt securities, but actually 
throttles it. Dr. E. R. A. Seligman, professor of polit- 
ical economy at Columbia University, estimates that 
there are outstanding a total of thirty billions of bonds 
entirely or partly tax-exempt, from which the govern- 
ment receives no revenue, and suggests that the govern- 
ment refund these into taxable securities, from which 
it will receive additional revenue of about three 
hundred millions annually. 

In the public utility field particularly have the evils 
of tax-exempt securities been most apparent. These 
corporations, although they are in private hands, render 
a public service which is in most cases superior to 
and more efficient than the service meted out by com- 
peting municipally or governmentally owned utilities, 
and yet the securities of the latter are tax-exempt 
while the securities of the former, despite the fact that 
the earnings of the corporation and the service it 
renders are subject to public regulation, are given no 
such advantage. It would be reasonable to make the 
securities of all public utility organizations tax- 
exempt, but that is hardly possible since a burden 
already great is not mitigated by adding to it. The 
wisest and safest course to pursue would be to render 
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the income from all securities, by whomsoever issued, 
subject to tax. This will eliminate all discrimination 
without detracting from the salability of government 
bonds, which always, by their very nature, will be the 
safest securities available. A movement of this kind 
has already been started, but the reasonableness and 
justice of it must be brought home to the average man 
if it is to be successful. 


Future of Powdered Fuel 
in Power Plants 


“THE future of powdered coal rests on the develop- 

ment of methods of burning and the attainment of 
economies that will overcome the cost of powdering 
and drying and also the fixed charges that will be 
incurred in installing the equipment for these purposes. 
The amount of this increased cost was indicated to 
some extent in J. B. Johnson’s article published in the 
Dec. 3 issue of the ELECTRICAL WORLD. Just what 
the real difference in fuel costs at the boiler will 
eventually be is something that no engineer can closely 
predict at the present time, since there has not been 
made public sufficient experience with actual installa- 
tions over a long enough period to develop the informa- 
tion. Although Mr. Johnson’s figures indicate a total 
operating cost in Arizona of $1.30 plus the fixed charges 
on the storage and powdering plant, it is not fair to 
charge all of this expense against the powdered-fuel 
plant unless the investment in equipment and the cost 
of handling and storing coal for the stoker plant with 
which it may be compared are also included. 

The problem of the powdered-fuel engineer is the 
development of cheaper methods of fuel preparation and 
an elimination of some of the difficulties experienced in 
handling certain grades of fuel, clinkers and slag. 
Great promise is given in the figures of actual operation 
so far available, but there is a long road yet to travel 
that will call for real work. One field that is yet hardly 
touched is in the use of low-grade fuels that have 
hitherto been considered unusable. Several ambitious 
attempts to solve the problem are under way at the 
present moment, and the lack of serious difficulties so 
far encountered is the most hopeful sign of the future. 


The Hoisting-Motor Problem 
Again Considered 


HE proper motor to use for a given hoisting job 

is often a puzzle to the designing engineer. The 
principal considerations on which the selection of mo- 
tors for such work are based are given elsewhere in 
this issue of the ELECTRICAL WoRLD by Gordon Fox. 
The field of mine hoisting is not touched because this 
is a special field involving some factors by which the 
more common industrial uses are not affected. There 
are some users of hoisting equipment who prefer the 
steam-engine-driven type to any other because of its 
supposed better flexibility in speed control, notwith- 
standing the greater cost of operation and other dis- 
advantages. The developments in speed control of the 
alternating-current motor, while they have been great, 
do not yet appear tc have quite equaled those with the 
direct-current motor, and on this account the engineers 
having to do with industrial-plant design continue to 
favor direct-current drive in spite of the obvious dis- 
advantage due to the almost universal use of alternat- 
ing current in the distribution of central-station energy. 
One of the most puzzling items in the taking over 


of power service from the isolated industrial plant to 
the central-station system is the provision to be made 
for the hoisting and other variable-speed motor service 
that has been largely if not entirely direct-current. The 
problem is akin to that in the steel-mill field, where low 
frequencies have held favor because of their obvious 
advantages in certain operations requiring low-speed 
motors. The great advantage of tying up steel-mill 
service with the big transmission systems, and the 
tendency to make low-frequency equipment non-standard 
and therefore more and more expensive, is bringing a 
development that will ultimately force these plants into 
line with the prevalent practice. 

The direct-current motor problem is another of the 
same character, though it seems to be somewhat less 
complicated, because changes can be made more gradu- 
ally as new equipment is developed and plant require- 
ments change. Temporary maintenance of direct-cur- 
rent service for shop service has less complication than 
is involved in the use of two frequencies in the same 
plant. The economic reason behind the development 
of central-station service is forcing the solution of the 
problem, and this will become more apparent with the 
further development of the big transmission systems 
in industrial territory. 


Is More Power the Only Solution of 
Longer-Distance Radio Communication? 


F THE many directions in which active investiga- 

tion is being prosecuted in the field of radio trans- 
mission, the one most in the public eye at present is 
that of the extension of the distance of transmission. 
Both in this country and abroad new installations of 
great magnitude, and aiming to surpass all others in 
distance reached, are under way. It is characteristic 
of all radio problems that little is known of the under- 
lying physical laws involved, and especially is this true 
of the action of these laws as affected by conditions 
on and above the surface of the earth. It is but natural 
therefore that the most striking features of the new 
long-distance plants, both here and abroad, are their 
increased size as regards aérial and power plant. The 
message must be put over, at whatever cost of equip- 
ment and energy, until the ultimate goal, transmission 
to all parts of the earth, is reached. 

In considering the enormous size of these modern 
plants and the amounts of energy put into the antennas, 
and noting that radio engineers, for further extension 
of distance, appear to have only the one resource of 
higher power and more energy, one is tempted to ask 
whether a more careful intensive study, possibly by 
international co-operation, of the fundamental processes 
involved in radio transmission would not yield some 
new avenue of knowledge or method whereby equal re- 
sults might be reached in a more elegant and more 
rational manner. Questions of this character are sug- 
gested by a description in the November number of the 
Radio Review of some remarkable results obtained by 
Dutch East Indian engineers in transmission from Java 
to Holland, a distance of 12,000 km. This was accom- 
plished first with a Poulsen arc of only 100 kw. capacity, 
and the success was attributed to the discovery claimed 
by one of the engineers that at night and using short 
waves it is relatively easy to transmit between points 
distant by multiples of 3,000 km. The equipment was 
subsequently increased to 320 kw., with which certain 
communication with Holland is said to be possible and 
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which provides basis for a claim to having surpassed 
all other stations in the matter of distance reached. 
Other interesting features of the station in Java are 
the aérial, which is suspended on steel cables from op- 
posite sides of a natural gorge, 900 km. high, and a 
3,600-kw. Poulsen arc, with equipment, now nearing 
completion. The are is preferred by the engineers of 
this plant to the high-frequency generator, also in- 
stalled, as transmitting means, because of the greater 
flexibility of the former as regards wave length and 
the difficulties of speed control with the latter. It is 
noted that the tenfold increase in the capacity of the 
new arc is solely for the purpose of increasing the 
amount of received energy in Holland to make the sys- 
tem free from disturbance by the large European sta- 
tions, and so reliable for commercial service. 

Additional point is given to this question by the 
results of the recent transatlantic tests open to all 
amateur operators and stations. The results of these 
tests were astonishing as regards the number of 
amateur stations which reached the other side of the 
Atlantic. As many of these stations were of low capac- 
ity and equipped with the simplest types of apparatus, 
it is obvious that high power is not always necessary 
for long distance. Perhaps after the world is encircled 
through the use of more and more power and the beckon 
of the first achievement is no longer present, a wider 
study of the nature of the processes underlying the 
instrument may be conducted. 





Transformer-Oil Test That Is 

Susceptible of Development 

IL for insulating purposes is so seriously affected 
by even the slightest traces of water that high- 
voltage systems must of necessity be provided with 
equipment of considerable elaboration for the protec- 
tion, testing and purification of the insulating oils. 
Thus power transformers are provided with so-called 
conservators for avoidance of moisture arising from 
internal condensation, permanent provision is often 
made for the periodical drawing off of the oil for dry- 
ing, and some form of testing equipment for studying 
the moisture content is often provided. 

Of the methods in use for measuring the moisture 
content of insulating oils, aside from various rough 
condensation tests, the best known are those using 
filtration, as, for example, through blotting paper, and 
for which special apparatus is available, and those in 
which the water is decomposed chemically and the 
gases evolved are collected. In another column we print 
an article by J. E. Shrader describing an interesting 
new method which the author asserts is free from 
serious errors pertaining to other methods. Briefly 
the method consists in spraying a known amount of the 
oil into a vacuum at high temperature, condensing the 
water and gas vapors in a liquid air trap, re-expanding 
them, measuring the volume and pressure, separating 
the water vapor with phosphorous pentoxide, and meas- 
uring the volume and pressure of the residual oil vapors. 
Two simple applications of Boyle’s law enable the pres- 
sure volume and so the weight of the water vapor to be 
computed. While the article does not report in detail 
tests as to the accuracy of the method, and while it 
involves somewhat more elaborate measuring equipment 
and skill than are readily available for a routine opera- 
tion, it is nevertheless simple in principle and appears 
susceptible of important development and use. 
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Co-operation of Architects and Engineers 

Needed for Proper Illumination 

ANY building interiors and exteriors which might 
i have been architecturally beautiful have been 
spoiled either because an architect who was not an 
illuminating engineer tried to design the lighting or 
because the requirements of the illuminating engineer 
were not taken into consideration in laying out the 
architectural scheme. Such unfortunate situations could 
be prevented if architects and illuminating engineers 
would come to a mutual understanding that they have 
a common purpose and that neither one can produce 
effective results without full co-operation from the be- 
ginning. Attempts have been made by the Illuminating 
Engineering Society through its reciprocal relations 
committee to bring about such co-operation, but in gen- 
eral these efforts have been futile. Sometimes where 
individuals have attempted the solution the architect 
has believed that the engineer was trying to tell him 
how he should design the structure; at other times the 
engineer has felt that the architect was specifying 
things beyond his sphere of knowledge. No doubt both 
sides have often been at fault in the past, but that 
should not prevent their putting petty jealousies aside 
and attacking the problem anew. Both are experts in 
their respective fields, and each should respect the 
other’s knowledge. Co-operation can be expected only 
where the engineer looks to the architect for advice 
regarding the application of illumination fundamentals 
in an artistic way, and the architect must tell the 
engineer what effects he wishes to accomplish and 
then, if necessary, must so modify his design that 
illuminating equipment may be selected and laid out 
with the least possible hindrance. 

It is hoped that any further attempts of the Tlumi- 
nating Engineering Society to bring about co-overation 
between architects and engineers will meet with more 
success. However, the results to be desired will be 
attained only if engineers prove to architects that the 
efforts are being made for mutual benefit. 





Is Short-Circuiting and Grounding 
Practice Satisfactory? 


HE common assumption that simply throwing a 

chain over the conductors of a circuit on which men 
are working to short-circuit and ground it for protective 
purposes is sufficient is rather seriously upset by the 
data presented elsewhere in this issue by Alfred Herz, 
giving the results of some tests made on the system of 
the Public Service Company of Northern Illinois. Short- 
circuiting and grounding has become an accepted stand- 
ard protective measure, but in practice, on line work 
in particular, it has been commonly applied in the man- 
ner just mentioned. The tests in Illinois reveal condi- 
tions of resistance under varying degrees of tension that 
are rather startling and suggest the need of intensive 
study of the subject on the part of the safety and 
technical committees of the National Electric Light As- 
sociation that are interested in operating and construc- 
tion work. Resistance of an ohm or two up to infinity 
for chains depending only on their weight for good con- 
tact, when taken into consideration with unavoidable 
ground resistance, indicates rather disturbing possibili- 
ties in injuries to workmen on the high-tension lines on 
which they are used as a protective measure. The effect 
of electric current on the various types of chain tested 
points to the need of further investigation. 





Transition from 





Manual to 
Machine Switching 


in Large Cities 
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O HANDLE the congested and very rapid 

growth of traffic in the larger cities the Bell 
Telephone System has developed and is install- 
ing machine switching equipment which will 
take the place of manual switching now used. 
The transition will be gradual, one office at a 
time being changed over. During the transition 
special manual equipment like that shown in the 
oval is required to handle calls between manual 
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and machine switching offices. The machine 
switching apparatus is power-driven and is not 
actuated directly by the electrical pulses sent 
out from the subscriber’s dial. These pulses are 
used merely to set up the proper combination in 
the sender (shown above), which in turn con- 
trols the motion of the various power-driven 
selectors (not shown but which are mounted in 
a similar manner). 





ae RC 








JANUARY 28, 1922 


ELECTRICAL WORLD 


171 


Factors Affecting Installation of Electric 
Motors for Hoisting 


Methods of Determining Size of Motors Required—Various Types of Skip Hoists and Their 
Use—Advantages and Disadvantages of Alternating-Current and 
Direct-Current Drives for Skip Hoists 


By GORDON FOX 
Engineer with Freyn, Brassert & Company 


LECTRIC motor drive offers many advantages 

for hoist service and is applied in a variety 

of ways. Two common types of hoisting prac- 

tice, namely, general-service and skip hoists, 
will be considered in this discussion. 

For general-service hoists motors fall principally 
within the range from 5 hp. to 50 hp. Drum controllers 
are commonly used, except for censtant-running squir- 
rel-cage motors, where a starting compensator is em- 
ployed. The duty required of a general-service hoist 
is usually of a rather indefinite nature. The torque and 
power demanded for hoisting the capacity load is the de- 
termining factor. The motor size may be obtained by the 
simple formula: Hp. = WV/53,000e, where W = ca- 
capacity, unbalanced load, pounds, V — hoisting speed 
with rated load, feet per minute, and e =— efficiency of 
machine, usually 0.70 to 0.80. 

The prevailing load is ordinarily less than full load, 
and a variable-speed motor having a thirty-minute to 
sixty-minute rating equal to the horsepower as deter- 
mined will meet all ordinary requirements. The sixty- 
minute rating should be used when the service is 
severe or constant. 

The construction hoist is the most common and sim- 
plest type. It comprises a cylindrical drum upon which 
is wound a cable passing over guide sheaves and a head 
sheave to the load. The load is entirely unbalanced, so 
that its full weight must be overcome by torque exerted 
at the drum. General-service hoists of this character 
range in capacity up to 3 tons or 4 tons. The hoisting 
speeds used range from 75 ft. to 200 ft. per minute, 
according to the lift and the nature of the service. 


DIRECT-CURRENT VERSUS ALTERNATING-CURRENT 
MOTORS 


Both direct-current and alternating-current motors 
may be employed for general-service hoists. As alter- 
nating current is most often available, however, the 
direct-current motor must prove sufficient superiority 
to justify its use. In starting torque and pull-out 
torque the direct-current series motor fulfills the re- 
quirements excellently. This type of motor may be 
geared directly to the winding drum and dynamic 
braking may be employed for lowering. An electrically 
operated holding brake is applied at the motor. Many 
hoists of this type are equipped with a clutch between 
the motor and the drum. When lowering, the clutch is 
disengaged and a hand or foot band brake acts upon the 
drum shaft. A brake on the motor is not entirely neces- 
Sary with the clutch type of hoist but the motor should 
have sufficient shunt-field winding to prevent serious 
Overspeeding in case the clutch is disengaged with full 
power on the motor. 


Squirrel-cage induction motors are used with a clutch 
for some small hoists. The motor is permitted to oper- 
ate continuously. Lowering is controlled manually by 
a band brake on the drum. A high-resistance-rotor 

ee squirrel-cage induc- 

tion motor can be 

used without a 

clutch for small 

hoists which do not 
have frequent serv- 
ice such as for car 
pullers, ice hoists, 
etc. The motor may 
be started by being 
thrown directly on 


Double -throw, J ° 
/e-changing the line, when it 
eeheaion will draw about 350 
Slow sppet-deen per cent full-load 
current and exert 


250 per cent full- 
load torque. This 
drive is popular in 
sizes up to 20 hp. 
For the larger al- 
ternating - current 
hoists wound-rotor 
motors are pro- 
vided. These may 
start and stop with 
each operation to 
give better control. 
Lowering is generally accomplished by manual braking, 
the motor being disengaged through a clutch. If the 
load that is to be lowered is sufficiently heavy to drive 
the motor, regenerative braking may be employed or the 
motor may be plugged with high rotor resistance. 
Motors for this class of service are specially designed 
with high magnetization to produce high starting and 
pull-out torque. This, however, causes low power factor 
and rapid heating. Such motors are suited to inter- 
mittent duty only and will overheat if operated con- 
tinuously, even without load. 





MAIN CONNECTIONS FOR MULTISPEED 
INDUCTION-MOTOR DRIVE 
FOR SKIP HOISTS 


THE Skip HOIST 


The skip hoist is widely used for handling ashes 
and for hoisting ore, stone and coke for blast-furnace 
charging. Sometimes skip hoists operate as_ unbal- 
anced hoists and as such are very similar to the general- 
service hoists described. More frequently two skips 
are balanced against each other or a single skip is 
counterbalanced by a weight. Skip hoists for handling 
ashes range in capacity from 500 lb. to 5,000 Ib. (226 
kg. to 2,260 kg.). They may be either vertical or 
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inclined slightly. The hoisting speed ranges from 50 ft. 
to 200 ft. (15 m. to 60 m.) per minute, depending upon 
capacity and height of lift, but it should be no greater 
than necessary. If the counterweight is attached to 
the drum, the weight of the skip may be fully counter- 
balanced and additional weight may be supplied to 
counterbalance half of the normal load hoisted. This 
arrangement minimizes the size of motor required. The 
equipment must be able, however, to lower a loaded 
skip or to hoist an empty skip if required. 

The load of a balanced skip hoist may be determined 
with sufficient accuracy by the formula: Hp. = 
PV/33,000e, where P = net rope pull or force at wind- 
ing drum; V rope speed (feet per minute), and 
‘ efficiency. Efficiency may be taken as 0.75 for a 
gearless hoist and 0.65 for a geared hoist. The rope 
pull P depends on weight of skips and load and inclina- 
tion of runway. The weight of the cable may be neg- 
lected. For an inclined skip the rope pull P may be 
determined as follows: 


(L +2C) sin 6 X 25 
P=Lcos@+ - + “3 000 es 
where L == weight of load (pounds), C — weight of 


skip (pounds) and @¢ angle of incline from vertical. 

The first element in the equation is the net rope pull 
due to gravity. The second element represents the 
rolling friction on the basis of 25 lb. drawbar pull per 
ton of load perpendicular to the track. 

When a skip capsizes much of its weight is relieved 
from the rope. In starting it is then virtually neces- 
sary to lift the loaded bucket and skip without counter- 
balance. The motor must have sufficient torque for this. 
The rope pull for this condition is given below. This 
may be translated into torque at the motor as follows: 

(L + C) sin ¢ X 25 
2,000 ' 

Direct-current motors are used most extensively in 
skip-hoist service. With the unbalanced or partially 
counterweighted skip a series motor may be used. For 
a balanced or counterweighted skip a shunt motor is 
necessary, although a compound-wound motor arranged 
so that the series field is short-circuited during the run- 
ning period may be used. If the load overhauls a 
series Or compound-wound motor, it will overspeed, 
whereas a shunt machine will exert torque either as a 
motor or as a generator with very little change in speed. 

Small ash and coal skip hoists are usually arranged 
for automatic operation by unskilled labor. A “start” 
button causes the magnetic controller to start and accel- 
erate the motor. When the dumping position is ap- 
proached limit switches cause the motor to slow down 
and stop. Slow-down is accomplished by introducing 
the starting resistance in series with the motor and 
shunting the armature with one step of resistance. A 
time relay is provided to introduce a dumping interval, 
after which the skip is lowered, slowed down and 
stopped at the lower limit of travel. All operations 
except starting are performed by the limit switches. 
It is necessary that one or more brakes be provided on 
the motor shaft to hold the load at any point. 

Where alternating current only is available, a re- 
liable and comparatively high-speed installation can be 
made by using an induction motor which may be oper- 
ated at half or full speed. The motor has single wind- 
ings in primary and secondary. The six primary leads 


P= (L+C) cos @ 


are taken to a pole-changing switch and the six sec- 
ondary leads to a star-connected resistance. 


Such a 
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motor is admirably suited for small skip hoists having 
a full speed of about 250 ft. (75 m.) per minute, giving 
a landing speed of 125 ft. (37.5 m.) per minute. 

The prime requirements of a blast-furnace skip hoist 
are reliability and continuous operation. For this reason 
the motor and equipment must have a high safety fac- 
tor, the layout should be simple, and careful provision 
should be made for rapid repairs and quick renewals. 
Blast-furnace skip hoists are mostly’ balanced hoists 
equipped with one or two drums and two skips which 
counterbalance each other. They operate on an incline 
of 20 deg. to 40 deg. from the vertical. The travel dis- 
tance ranges from 120 ft. to 200 ft. (36 m. to 60 m.). 
The skips weigh 5 tons to 10 tons, and the loads run 
from 14 tons of coke to 11 tons of ore. The hoisting 
speed is usually about 300 ft. (90 m.) per minute, 
although speeds up to 500 ft. (150 m.) are used. 

Direct-current motors are used in nearly all cases 
for blast-furnace skips with either single-motor or two- 
motor drive. Recently a few hoists have been equipped 
with special two-speed alternating-current motors. Some 
foreign hoists are equipped with variable-voltage equip- 
ment. The single direct-current motor hoist is the pre- 
vailing type. The motor is usually compound-wound, 
having a no-load speed about 125 per cent of full-load, 
full-field speed. The size ranges from 100 hp to 300 hp. 
as required. The voltage is commonly 250. The motors 
may be direct-connected to the winding drums, but more 
commonly the motor drives through two gear reduc- 
tions and a flexible coupling. The motor speed is usu- 
ally about 250 r.p.m. to 450 r.p.m. A series-wound brake 
is applied to the motor pinion shaft and a shunt-wound 
brake is applied to the intermediate shaft. This ar- 
rangement makes possible a change of armatures with- 
out disturbing the brake or pinion. Either brake should 
be capable of holding the maximum load. 


METHODS OF CONTROL 

Magnetic control with current-limit acceleration is 
extensively used, but time-element acceleration is gain- 
ing popularity because with this system the accelerat- 
ing time is independent of loading and not affected by 
an overhauling condition. A moderate rate of accelera- 
tion, about 1 ft. to 14 ft. (0.38 m. to 0.5 m.) per second 
per second should be used. During acceleration the 
series field is effective. The last accelerating point short 
circuits the series field converting the motor to a shunt 
machine during the running interval. The hoisting 
speed is thus made largely independent of load, even in 
case of overhauling. When the skip approaches the knee 
in the track a limit switch functions, causing the series 
field to be introduced, putting the starting resistance in 
circuit and shunting the armature with resistance. This 
causes the skip to slow down. As the skip travels 
over the knee the armature-shunting resistance is re- 
duced in one or more steps so that the skip speed is 
reduced to about 50 ft. (15 m.) per minute. When the 
skip dumps, the limit switch causes the motor to stop 
and the brakes to set. Two or three steps of slow-down 
resistance are desirable in order to limit the retarding 
current in slowing from full speed and in order to com- 
pensate for the load variation as the skip capsizes and 
decreases its rope pull. At the instant of dumping the 
load becomes overhauling. The limit switches may be 
driven by the winding drum or may be installed along 
the runway and actuated by the skip. The former ar- 
rangement is most used, its principal disadvantage 
being the necessity to adjust for cable variations. 
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As the load weights vary widely, the slow-down speeds 
tend to vary to some extent. Therefore controls have 
been developed to adjust the slow-down resistance in 
accordance with the motor speed. These are somewhat 
complex, and the simple method of reducing the arma- 
ture-shunting resistance at two or three fixed points 
of travel is entirely satisfactory and to be preferred. 
Slack-cable switches are provided to stop the motor in 
case a skip fouls. A centrifugal governor stops the 
motor if the slow-down fails to function. An over-speed 
trip protects against any condition of power failure 
with an overhauling load which may cause the motor to 
generate power and hold open the brakes. 

For a direct-current gearless skip hoist the motor 
must necessarily be a slow-speed machine, full speed 
being about 49 r.p.m. Therefore this type of equip- 
ment is relatively expensive, repairs involve large parts 
and changes are more difficult to make. An armature 
change can be made quickly in the case of the geared 
drive where the motor is coupled to a separate pinion 
and brake shaft and where the frame and brush rigging 
is horizontally split and arranged for rapid dismantling. 
On the other hand, the smooth, slow operation reduces 
the likelihood of motor failure to some extent. The 
equipment is very simple, has fewer parts and has also 
a lower kinetic energy. The control is similar to that used 
for the geared-type single-motor direct-current hoist. 


DOUBLE-MOTOR EQUIPMENTS 


The two-motor geared hoist offers the advantage of 
emergency operation with a single motor as each motor 
is rated at about 60 to 75 per cent of the total load. 
With two-motor drive series-parallel control may be 
employed, giving more accurate low-speed operation and 
decreasing resistance losses. The motors are compound- 
wound, with a light series field. The series fields are 
not cut out during full-speed operation as a drooping 
motor characteristic is necessary in order that the two 
motors may divide their loads properly. Difficulty is 
sometimes experienced in obtaining proper load divi- 
sion. Moreover, there is a possibility of considerable 
damage in case one motor develops a fault and bucks 
the other motor while running. Magnetic control is 
employed arranged for series-parallel acceleration and 
slow-down, and armature shunts are connected around 
each motor during slow-down. Drum control is em- 
ployed for single-motor operation, circuits being quickly 
transferred from magnetic to drum control through 
use of a transfer switch. Two-motor drive offers a 
measure of advantage in that each motor is smaller and 
auxiliary drum control may be employed, whereas with 
single-motor hoists above 150 hp. rating the currents 
involved are rather heavy for drum control, and auxil- 
iary control, if used, must be of the magnetic type. A 
two-motor equipment for a blast-furnace skip is some- 
what more expensive than the single-motor equipment. 
The lower cost of spare parts and auxiliary control 
may compensate largely for the difference in first cost. 

The single-motor hoist could be made to have higher 
efficiency at reduced speed and to give more accurate 
and uniform creeping speeds with control similar to 
elevator practice where adjustable-speed motors are com- 
monly employed to give high running speeds with accu- 
‘ate creeping speeds, but this type of drive is a little 
higher in first cost, and tradition favors the single-speed 
motor or the two-motor design. 

There has been some demand for an alternating-cur- 

‘nt skip-hoist drive. A few such equipments have been 
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installed similar in general arrangement to the single- 
motor, geared direct-current hoist. The motor is of the 
induction type with wound rotor. It has two windings 
on the stator and two on the rotor, arranged for differ- 
ent numbers of poles to give two distinct running 
speeds. These speeds have a ratio of about six to one, 
being respectively 300 ft. (750 m.) and 50 ft. (15 m.) 
per minute. A magnetic control is provided for reversing 
and cutting over the primary windings and for adjusting 
the secondary resistance. The motor may start on either 
high-speed or low-speed winding, and acceleration is 
obtained by cutting out rotor resistance. Travel is at 
the higher speed, and slow-down is obtained by transfer 
to low-speed winding, causing a negative torque mo- 
mentarily. Control is by limit switch and protective 
features are similar to those of a direct-current hoist. 


ADVANTAGES AND DISADVANTAGES OF ALTERNATING- 
CURRENT AND DIRECT-CURRENT DRIVES 


The advantages of an alternating-current skip hoist 
are as follows: 


1. Alternating power used without conversion losses. 

2. Low-speed operation can be maintained at a definite 
value regardless of load. 

3. Change from full speed to low speed can be obtained 
with smooth retardation. 

4. The efficiency at low speed is higher than that of a 
direct-current hoist, which absorbs considerable power in 
resistors. 

The first-named advantage may be great, but, on the 
other hand, such equipment as ore bridges, unloaders 
and car dumpers is best adapted for direct-current 
drive. Where such equipment is used the skip hoist 
can obtain its direct current from the common source. 
The low speed of a direct-current motor can be con- 
trolled within the required degree of accuracy, although 
not as perfectly as the alternating-current motor. An 
entirely satisfactory change from full speed to low speed 
can be obtained with a direct-current motor provided 
proper control is installed. The efficiency of the direct- 
current skip-hoist motor at low speed is poor, but the 
alternating-current motor also has poor efficiency and 
poor power factor at low speed. 

The disadvantages of the alternating-current motor 
for blast-furnace skip-hoist drive are as follows: 


1. The motor is more difficult to repair. Defective coils 
cannot be cut out and isolated readily. The fact that the 
stator frame cannot be split horizontally and readily dis- 
assembled renders repairs on either stator or rotor relatively 
difficult and lengthy delays more probable. 

2. The motor has a small air gap. This is a disadvan- 
tage as regards wear and also makes difficult quick assembly 
in case of repair. 

3. The alternating-current brake is not the equal of the 
direct-current brake. A series brake is not feasible. 

4. An alternating-current motor is heavier and 
expensive than an equivalent direct-current motor. 

5. Alternating-current control is heavier, more clumsy 
and more expensive than direct-current control. 

6. The alternating-current motor takes a high starting 
current at low power factor. 

7. The kinetic energy of the alternating-current motor is 
much higher. 

8. The running speed is fixed. A direct-current hoist may 
be speeded up when desired. 

9. The alternating-current skip-hoist motor is_ better 
adapted for 25-cycle than for 60-cycle circuit, to obtain the 
very low speeds required. 

10. The voltage of the alternating-current motor should 
not exceed 440, for reliability, for safety and because of 
control considerations. Transformer conversion will there- 
fore be necessary in most cases. 


more 

















Determination of Water in 
Transformer Oil 


New Method Which Does Not Involve the Usual 
Errors Encountered—Vapor Pressure Can 
Be Determined by Method 


By J. E. SHRADER 


: Research Laboratory, 
Westinghouse Electric & Manufacturing Company 


Aw of the usual methods of determining the amount 
of water in oil is to decompose the water chemi- 
cally, collect and measure the volume of evolved gases, 
and then calculate the weight of water in a given 
sample. There are several objections to this method. 
In the first place the evolved gases are soluble in the oil 
so that the total quantities of gases are not readily meas- 
ured. The oil contains quite large quantities of ab- 
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FIG. 1—APPARATUS FOR DETERMINING 
AMOUNT OF WATER IN OIL 


sorbed gases which are apt to be carried off with the 
liberated gases, thus giving greater values than should 
be obtained. Then there is always the uncertainty of 
the complete decomposition of the water since this takes 
place only when the water and the decomposing agent 
are brought intimately into contact. Other methods 
which depend upon the release of moisture under 
vacuum and operations which involve weighing quite 
small quantities are rather uncertain because of the 
difficulties of eliminating errors during the process of 
weighing. This is especially true where the amount of 
moisture to be determined is quite small. 

A new method developed in the research laboratory 
of the Westinghouse Electric & Manufacturing Com- 
pany, here described, avoids all the above-mentioned 
errors and is free of all others except those involved 
in observation and the error due to the assumption that 
vapor pressures which are well below the saturation 
point obey Boyle’s law. This method consists in spray- 
ing the oil into a vacuum system and into a heated tube 
where under the influence of heat and vacuum the mois- 
ture is completely vaporized and separated from the 
sample. By condensing and isolating this vapor in a 
part of the vacuum system where it is allowed to re- 
expand in a known volume its pressure, together with 
that of the oil, is determined. By determining these 
pressures and by using Boyle’s law the amount of water 
can then be determined. 

The method employed and the apparatus used may be 
understood by referring to Fig. 1 and the following: 

The whole system is thoroughly evacuated by a mercury 
diffusion pump. Liquid air or carbon dioxide snow is then 
placed in the Dewar flask and the sample of oil is introduced 
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slowly from the graduated cylinder at the right by regu- 
lating the stopcock above. As the oil enters the spiral tube 
(raised to any desired temperature by the surrounding 
heater), the moisture and gases are liberated. The gases are 
continuously removed by the pump while the moisture is 
condensed by the liquid air or carbon dioxide in the trap. The 
treated oil is caught in the lower right-hand bulb, which is 
heated to the temperature of the spiral tube to prevent 
possible reabsorption of moisture. 

After a sufficient amount of oil has been introduced the 
oil entrance stopcock is closed. After pumping for a short 
time to remove all gases from the system the condensed 
moisture is isolated by operating the stopcocks. With the 
phosphorous-pentoxide bulb cut off the liquid air or carbon 
dioxide is removed from the trap and the moisture and con- 
densed oil vapor are allowed to expand. The pressure in 
this part of the system is determined by the optical lever 
manometer,* which measures vapor pressures of the order 
of 0.02 mm. Hg. After this pressure is determined the 
phosphorous-pentoxide bulb is opened and the moisture in 
the system is absorbed. The oil vapor is recondensed into 
the trap and the phosphorous-pentoxide bulb again cut off. 
The oil vapor is then allowed to re-expand and its partial 
pressure is determined. The difference between this partial 
pressure and the total pressure gives the pressure due to 
the water vapor alone. From the known volume and 
pressure of the water vapor its weight may be computed 
and expressed in percentage of the weight of the oil. When 
liquid air is used on the trap the carbon dioxide contained 
in the sample is also measured, but this has been found to 
be only about 2 per cent of the total moisture content. This 
carbon dioxide will be removed with the other dissolved 
gases if carbon-dioxide snow is used on the trap. 

The auxiliary bulbs, having known volumes, are used 
when the moisture to be determined is of considerable 
amount and also to determine the volume of the rest of the 
system. 

To determine how the temperature of the oil in a 
good vacuum affected the amount of water given off, 
several tests of ‘“‘Lectroseal” oil were made at tempera- 
tures ranging from room temperature to 94 deg. C. 

The results showed very slight variations of the 
amount of water released at different temperatures. 
It was noticed that the pressure of the oil vapor in- 
creases with the temperature, but only in the case of 
the highest temperature 94 deg. C., was there sufficient 
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FIG. 2—VAPOR PRESSURE OF ONE OIL OBSERVED 
BY TWO METHODS 


oil distilled over to produce saturation. The pressure 
in this case was 1.78 mm., which can be taken as the 
vapor pressure of the lighter constituents of this oil. 
While the results were true for “Lectroseal” oil, it is 
not true for all oils that water is readily given off at 


*This manometer was described by Shrader at the Pittsburgh 
meeting of the American Physical Society, December, 1917, and by 
Shrader and Ryder, Physical Review, May, 1919. 
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the lower temperatures. For high-flash oil which has 
a higher viscosity a temperature of 120 deg to 130 deg. 
is necessary to release all the water vapor. 

The vapor pressure of the oil after undergoing the 
foregoing treatment can also be determined by the 
apparatus here described. In determining vapor pres- 
sure the entire system is pumped thoroughly and after- 
ward the increase of pressure with time in the closed 
system is noted. The pressure increases quite rapidly 
at the start and then more slowly until an equilibrium 
pressure is reached which is the vapor pressure of the 
oil. To show how this vapor pressure reaches equi- 
librium the curves in Fig. 2 are plotted from observa- 
tions of pressure with time. The McLeod gage with 
which one of the curves was determined, of course, 
does not read true vapor pressures, but the curve is 
given to show that corresponding equilibrium was ob- 
tained. From the results obtained with “Lectroseal’”’ 
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FIG. 3—-ABSORPTION OF WATER BY 


PHOSPHOROUS PENTOXIDE 


oil it was observed that there is a slight lowering of 
the vapor pressure after heating to the higher tem- 
perature. This can be explained by the fact that more 
of the low boiling constituents have been removed. 

To measure the amount of dissolved gases in equi- 
librium under normal conditions this same experimental 
arrangement may be used. For this purpose, instead 
of continuing to pump while letting in the sample, the 
pump is shut off. The released air expands into a 
known volume, producing a given pressure, and its 
volume at 760 mm. can be calculated. The results 
obtained with “Lectroseal” oil showed that all absorbed 
gases are removed in vacuo even at room temperatures. 
Under the given conditions at 25 deg. C. the amount 
of absorbed gases in “Lectroseal” oil is 11 per cent by 
volume. In determining the amount of gases absorbed 
in oils considerable care has to be taken to avoid 
mechanical mixing of the air with the oil. In the case 
of the results here recorded the sample was siphoned 
carefully without splashing into a graduated cylinder 
holding sufficient oil for all the tests. This was then 
allowed to stand exposed to the air over night before 
testing. Previous samples taken somewhat carelessly 
differed from each other as much as 100 per cent owing 
to mechanically entrapped air. 

Some question as to the absorbability of water and 
oil by phosphorous pentoxide might be raised. It was 
found by trial that moisture alone introduced into the 
vacuum system was removed in two or three minutes on 
exposure to the phosphorous pentoxide. When, how- 
ever, the oil vapor was also present, so that the dif- 
fusion of the water molecules took place against the 
back pressure of the oil molecules, the action was less 
‘apid. From all chemical data that could be found 
there was no absorption of the oil vapor, and from the 
curve the indications are that the oil vapor exerts a 
definite pressure. 


Electric Light and Power 
in India* 
British Government Power Survey Reports a Total 


Installed Rating of 215,509 Kw. and a Total 
Connected Load of 232,919 Kw. 


ECOGNIZING that future industrial development of 
India depends primarily on the availability of cheap 
electric power, British India government engineers are 
making a very comprehensive survey of the present 
status of the electric light and power industry of that 
country and are working out a scheme for the acquisition 
of cheap power by developing the great natural water- 
power possibilities in the mountainous regions. 
Among the industries which are possible of successful 


TABLE I—PROBABLE WATER POWERS OF INDIA, 
SO FAR AS DETERMINED 
(Continuous or twenty-four-hour horsepower.) 











Developed Known 
and Under and Prob- 
Province Construction, able Sites, Total, 
Hp. Hp. Hp. 
Assam..... so fets 51,200 51,200 
oe eae 600 203,600 204,200 
Bihar and Orissa... ion 12,800 12,800 
Bombay........ 85,000 258,300 343,300 
Burma 14,460 439,000 455,460 
Central Provinces. . ene 153,000 153,000 
GE eee 25,000 25,000 
Kashmir......... 28,300 30,000 58,300 
Madras.......... 1,350 106,000 107,350 
Mysore... ese. 32,000 ba 32,000 
Northwest Frontier Province 330 20,000 20,330 
Patiala........ 285 oe } 285 
iy eee 3,600 260,900 264,500 
at cn tray sa cakes Geet sandande 8,000 
5s 6 satan acl a ore ae ee > 530 
United Provinces and Benares...... 5,400 32,200 37,600 
WINS ord cuckune Under woueNs 179,855 1,592,000 


1,771,855 


development in India if cheap power is available are the 
following: Electric smelting of indigenous iron ores 
and the production of steel and its alloys; electric weld- 
ing, which is at present extensively employed; the pro- 
duction of aluminum from alumina, prepared from the 
local bauxite deposits; the manufacture of calcium car- 
bide and its numerous derivatives; the direct fixation of 
atmospheric nitrogen into nitrates of commerce; the 
electrolytic production of chloride gas, and the prepara- 
tion of phosphorus and of abrasives like carborundum. 


TABLE II—PRIME MOVERS IN ELECTRIC GENERATING PLANTS 
OF INDIA 











Public Light Electric 

and Power Private Railway 
Type of Generating Generating Generating Totals, 

Prime Mover Plants, Kw. Plants Plants Kw. 

ee ai 53,453 71,753 4,150 129,356 
Internal combustion engine 2,392 5,064 572 8,028 
Water power. ........... 74,625 3,500 ; 78,125 
Rs ons i staan ee 130,470 80,317 4,722 215,509 





In some of these industries the process is electrochemi- 
cal, in others electrothermal, but in all cheap power and 
large-scale production are essential to success. 

Apart from the ordinary town supply for electric 
lighting, heating, fans, and to electric tramways and 
railways for traction purposes, there are many other 
industries in which electric power would be welcomed if 
it could compete with other forms of power in cost. 
One striking instance of this lies in the area of the 
Duars, within easy reach of water power. The indus- 





*An extract from “List of Electrical Undertakings in India,” 
and “Report of Hydro-Electric Survey of India,” both issued by 
the Office of the Electrical Adviser to the Government of India 
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trial load of this district is about 100,000 hp., much 
of which is in tea factories, energy being used to run 
steam engines, but mainly for drying purposes with hot 
air and fans. Both the motive power and the hot air 
can be obtained electrically, it being merely a question 
of comparative costs. Other large tea districts are 
similarly situated. In Bombay the cotton mills are 
mostly driven by electric motors, and similar markets 
for cheap power exist in jute mills, oil mills, the timber- 
working industry, sugar factories, paper-pulp mills and 
other industries. 

It has always been known that the Indian Empire has 
great natural water-power possibilities. This potential 
power has been developed in a few favorable localities to 
a limited extent, but prior to the war no serious interest 
had been taken in the subject owing to the limited in- 
dustrial development of the country. In certain re- 


spects India differs from most countries whose natural 
resources in water power are now being investigated, 
for the rainfall is seasonal and during many months only 





SIMLA MUNICIPAL HYDRO-ELECTRIC PLANT ON THE NAVTI RIVER, 


CHABA—HEAD 540 FT., INSTALLED RATING 1,250 Kw. 


occasional thunderstorms break the monotony of dry 
weather. The variations in rainfall in different parts 
of the country are enormous, and the departures from 
the monthly and annual “normals” in any given locality 
are also very great. As a result of these conditions 
many of the rivers and streams of India fall to a very 
low ebb or dry up altogether in their headwaters before 
the end of the dry season. Where these conditions are 


Light and Power Generating Plants, Publie—— 


Installed Total 


TABLE IV—ELECTRIC LIGHT AND POWER GENERATING PLANTS OF INDIA 


TABLE III—BRAKE HORSEPOWER INVOLVED IN VARIOUS 
INDUSTRIES OF INDIA. 
About 310,500 hp., or 27 per cent of the total, is electrical. The 
figures are only approximations and outside of the Province 
of Bengal are very incomplete. 


Assam..... . 22,550 
Bengal, exclusive of Calcutta area 25,318 
Calcutta urea...... 176,200 
Bihar, apart from collieries, ete... 2,325 
Bombay Presidency 32,872 
Bombay City area 750,000 
Burma, exclusive of rice mills, ete 17,750 
Central Provinces. 32,773 
Madras.......... 39,568 
Northwest Frontier Province es 
Punjab (steam only).. 15,734 
United Provinces. ... 38,548 


prevalent development by monsoon storage 
method of getting continuous power, and this is not 
possible in most localities. 

The perpetual snows of the Himalayas are responsible 
for the hot-weather flow in most of the perennial rivers 
of northern India and may prove an asset of immense 
value for industrial power, just as they already are for 
irrigation. Even the comparatively low-lying 
snows will last well into the hot weather, 
feeding the springs and keeping up the vol- 
ume of water. There is, however, very little 
of this “white coal” in other parts of India, 
and such perennial streams as exist are 
spring-fed. 

The present water-power development in 
India and the probable potential water 
powers, so far as determined by the govern- 
ment investigation, are given in TableI. The 
water powers of the country have hardly been 
touched, and large additions to those devel- 
oped may be expected in the near future. 

Table IV gives detail figures on the electric 
light and power plants in India in 1917. 
There were 133 electric generating plants, of 
which 105 were private or isolated plants. 
The twenty-eight plants generating energy 
for public use, however, reported an installed 
rating of 130,470 kw. as against 80,317 kw. 
for the private plants. The total connected 
load of the public plants was also almost 
twice that of the private plants. Table II 
lists the prime movers installed in the three 
classes of electric generating plants. It is of special 
interest to note that in 1917 more than 57 per cent of 
the plants generating energy for public use were oper- 
ated by water power. 

Early in the power investigation inquiries were set 
on foot to ascertain the approximate power installed in 
various industries and localities in India. The total 
electrical energy generated was only 550,000,000 kw.-hr. 





Installed 










37,260 


Number Generator Connected Peak Number Kilowatt 

of Rating, Load, Load, of Hours 
Provinces Plants Kw. Kw. Kw. Customers Generated 
Madras... 2 8,000 6,677 2,070 2,305 7,634,400 
Bombay. > 59,672 69,981 46,894 10,377 123,000,000 
Bengal 5 22,057 35,860 9,287 10,771 32,008,000 
United Provinces 7 5,305 4,174 2,556 3,913 5,768,000 
Punjab + 2,375 3,959 1,409 3,280 4,596,000 
Delhi 2 761 1,166 668 2,223 1,993,500 
Burma 2 5,850 6,244 2,541 4,217 7,866,000 
Central Provinces 1 250 470 96 174 209,000 

Assam... 

Bihar and Orissa : 
Native States 26,200 21,000 15,960 102,560,000 
Totals for India 28 130,470 150,531 81,481 285,634,900 


Total 
Generator Installed 
— . és ” Rating Generator 
2 -~Private Generating Plants-— of Electric X¢ gz 
Kilowatt Number of Plants Installed Total slime Ree 
Hours Over Under Generator Connected Stations, Plants, 
Sold 200 Kw. 200 Kw. Rating, Kw. Load, Kw. Kw. Kw 
5,693,800 7 14 (1912) 4,283 5,626 283 
108,355,000 18 = 130 (1912) 11,315 11,270 10,987 
23,806,000 41 80 (1912) 33.514 36,000 4,150 59,721 
5,014,000 4 47 (1911) | 1/260 843 = 6,565 
3,712,000 2 16 (1912) 25825 6,715 oe 5,200 
1,197,000 5 (1912) "200 SSR ‘961 
6,075,000 8 60 (1912) 3,360 2,878 572 9,782 
182,000 4 28 (1912) 3/510 > aes 3,760 
1 17 (1912) 200 4 ge. 200 
19 19,850 S206 Seca 19,850 
hide ; ikea 26,200 
154,034,800 105 397 80,317 82,388 4,722 215,509 
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Some Grounding Chains Are Inadequate 


Galvanizing a Source of Trouble Due to Low Melt- 


ing Point of Zinc 


Tension on Chains Necessary 


to Obtain Results—Effect of Copper Plating 


By ALFRED HERZ ao 
Engineer of Eiectrical Tests, Public Service Company of Northern Illinois 


RRESPECTIVE of the most thorough tests of 

material and the use of the best engineering and 

operating skill, mistakes and accidents are apt to 

occur while high-tension lines are being worked 
upon if no precautions are taken. To prevent this the 
practice has been to short-circuit and ground the part 
of the line on which work is being done. The three 
main reasons for this form of protection are: 

1. To give immediate indication of whether the sec- 
tion of line about to be worked on is actually discon- 
nected from all sources of energy. 

2. To prevent injury to men working on high-tension 
lines if such lines be accidentally connected metallically 
or inductively to a source of energy. 

3. To clear the section of line under repair from 
voltages due to atmospheric and similar causes. 

Aside from performing the above duties, a good short- 
ing and grounding device should, if it is to be portable, 
be such as can be compressed into a small space; should 
be comparatively light if the transmission lines are 
located where vehicle access is difficult; should be easy 
to apply to the line, and should slide readily over the line 
at the time of its application or removal. The current- 
carrying capacity should be high and the junk value 
small to minimize stealing. 

Up to this time it has seemed that any chain applied 
in any manner was deemed ample. The writer has felt 
that such haphazard methods are not in accord with 
modern practice in other lines and might not be at 
all adequate to handle the currents involved in modern 
transmission systems. To this end a series of tests 
were made, using some iron chains easily obtained in 
the market but not commonly used as short-circuiting 
chains, and some that were actually in use. For in- 
stance, in a certain case the common practice has been 
to use a galvanized chain, such as is used for hanging 
(raising and lowering) are lamps, for a shorting and 
grounding chain. This was submitted to test with the 
result as indicated by curves. Chains as received from 
the manufacturer were submitted to the following tests: 

(a) Current-carrying capacity (fusing current). 

(b) Resistance relative to tension on the chain. 

(c) Effect of weather protection (plating, etc.) on 
the resistance and fusing current. 

In carrying on these tests one surprising fact that 
became apparent immediately was that galvanizing the 
chain reduced the current-carrying capacity for heavy 
currents, the chain actually catching fire or causing a 


mild explosion when sufficient load was applied, even 


though this load was considerably below the melting 
point, or even bright-red heat of the iron, of which the 
chain is made. 

This can be readily explained by the fact that the zinc 
coating (galvanizing) has a comparatively low ignition 
temperature, this in turn igniting the iron and bringing 
For instance, the test 


about the results mentioned. 
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= Indefinite resistance with weight of chain only 
2.5 Ohms with weight of 20/b 


oO 


| 














9 + \—— A-Twistea machine chain ——— | 
7a" links; 0243 Ib. per ft, plain iron 
8 | | 1 B-7wisted machine chain a 
} | lp" links; 0/82 /b.per ft, plain iron 
" C-50-called safety chain 
6 V2" links; O12! 1b. per ft, galvanized 
D-7wisted machine chain 
is | ie" links; 0/59 /b. per ft.as received __ 
2 light copper plating 
141 | E- Same as A,but with heavily copper — j 
a | plated under links. 
13 , +-— F Same as D,but with heavy copper plating — 
S| | ) 
@ 1.2} | | | | | is 
. } | 
$ | | =a ie 
& 10} 
Sie! ae 
> | 
VU 
> 0.8} | 
ll Indefinite resistance with 
0.7 | +4 weight of chain only | } j 
1 A 
0 © i 1 
Note- Length of test chains used was 
sit 4 57in. The curves show mean 
i values obtained in tests | 
| 
+ + ; 
B | 
| h, | 
D | 
. = 
0 : , 
=> ————— 
= Ss SSS 
0 20 0 00 80 100 2 40 C 
Pounds P 


RELATION BETWEEN CHAIN RESISTANCE AND 
TENSION IN POUNDS 
It will be noted that with chain “E,” which is same as chain 
“A” but heavily copper-plated under links, the resistance curve 
bends more sharply and shows considerably lower resistance than 
in test of chain “A.” 


report “The chain separated in less than one 
minute when subjected to 250 amp. at 60 lb. (27 kg.) 
dead weight. It was further noted that the chain prac- 
tically caught fire owing to the zine coating rapidly 
oxidizing.” 

Irrespective of the material of which the chain is 
made, the tension on it affects its electrical resistance 
to a great extent. 

I do not wish to convey the idea that the material 
itself has no relation to the resistance, but I do wish 
to emphasize that the material between which contact 
is made in the links and the pressure applied have a 
considerable bearing on the total resistance. For in- 
stance, a certain bright iron chain as received had, 
when submitted to a 100-lb. (45-kg.) pull, a resistance 
of 0.8 ohm for a certain length. This same chain 
heavily plated with copper, especially under the links, 
had one-sixteenth of this resistance with the same pull. 
When the bright iron chain was submitted to a 200-lb. 
(90-kg.) pull, it had 4-ohm resistance, which was re- 


says: 
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duced to one-tenth of this value after plating with 
copper. 

The results obtained on these tests are set forth in 
the accompanying set of curves, showing the relation 
of resistance to pounds pull, and clearly demonstrate 
what I wish to repeat here: that when a chain is used 
for short-circuiting and grounding purposes it must be 
continuously submitted to tension while in use. This 
should be especially watched since the chain might 
stretch while heated. Noting any of the curves, 
it becomes apparent that although a short length of 
chain was used on these tests—about 6 ft. (1.8 m.)—the 
weight of the chain plus connections was not sufficient 
to bring the resistance within reason. 

Take tests A, B and FE. These show an indefinite 
resistance until the chain is submitted to some tension. 
These same chains, after being plated with copper, still 
have unreasonable resistance until a tension of about 
30 lb. (13.6 kg.) is applied, after which the chain as- 
sumes the characteristic of a solid conductor and can 
be depended upon to furnish satisfactory means for 
carrying current. I believe the curves are extremely 
interesting and I do not recall seeing any other data of 
a similar nature. 

The chains submitted to test were all iron chains and 
had varying physical characteristics. The curves show 
the resistance of chain “A” after being copper-plated 
and chain “D” after being heavily replated with copper. 

As to the fusing current, the following tabulation will 
indicate the result obtained on 9 in. (22.8 cm.) of chain 
subjected to 60-Ib. pull: 

Chain “A” broke open in two minutes and twenty-nine 
seconds while carrying 300 amp. 

Chain “B” opened in five minutes when carrying 240 
amp.; opened in one minute and five seconds when car- 
rying 300 amp. 

Chain “C” separated in four minutes when carrying 
180 amp.; separated in forty-eight seconds when carry- 
ing 300 amp. and caught fire; carried 1,400 amp. for 
one and two-tenths seconds; explosion resulted. 

Chain “D” opened in thirty-nine seconds when carry- 
ing 290 amp. without any undue commotion; carried 
1,750 amp. for four seconds; opened without any com- 
motion. 


COPPER-PLATED CHAIN SELECTED 


From the foregoing it is clear a compromise must be 
made. This was done in our case by adopting the heav- 
ily copper-plated chain “D” as our standard, it being the 
chain which most nearly conformed to our ideals as to 
weight, small compass, current-carrying capacity, 
smooth riding quality, etc. We adopted a somewhat 
shorter length than usual for our work, since consider- 
able mileage of our high-tension lines is overbuilt with 
ground wires. We therefore adopted 25 ft. (7.5 m.) 
as the standard length, and expect linemen to attach a 
good hand line on each end of the chain. Chain “D” is 
actually known to the trade as No. 3 twisted machine 
chain. For our work it is heavily plated with copper, 
especially under the links. 

If for any reason longer lengths of chain are neces- 
sary, such as would be the case on lines not overbuilt 
with ground wires, several of these 25-ft. lengths can be 
attached to each other very readily by means of bare 
No. 6 or No. 8 copper wire. 

Chains that are slack are worse than no protection at 
all, since men are liable to obtain a mistaken notion that 
they are being afforded protection against potential, 
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which is not the case. In a recent conversation with 
a man who has traveled considerably and witnessed and 
done considerable high-tension work my assumption of 
the treachery of loose chains was verified. On the other 
hand, a recent case comes to my mind where the chain 
adopted and correctly applied has successfully with- 
stood the brunt of being directly shorted on a system 
of high-tension lines within a comparatively short dis- 
tance of a 10,000-kw. low-reactance transformer bank. 


Baltimore System of Leaving 
Meters Alive 


Practice of Not Disconnecting Vacated Residences Has 
Been Both a Service to the Public and a Source 
of Saving for the Company 


By R. F. BONSALL 
Manager General Service Department Consolidated Gas, Electric 
Light & Power Company, Baltimore, Md. 
OR some years in Baltimore we have been studying 
and applying recognized business methods in our 
commercial and operating relations with our customers. 
In every way possible we have cut red tape in the 
endeavor to promote a better feeling on the part of the 
public served. One of the most successful things accom- 
plished has been to stop disconnecting vacated residences. 

About seven years ago we decided there was no prac- 
tical difference between selling merchandise and elec- 
tricity, where the current and meter were on the 
premises. Since then we have not disconnected the 
service and removed the meter when a customer has 
notified us to “discontinue the service as we are vacat- 
ing the premises.” In deciding on such a policy, we 
appreciated that there would be a loss representing cur- 
rent registered on the meter while the premises were 
vacant. We believed, however, that this loss would be 
more than offset by a better feeling on the part of our 
customers, to say nothing of a better work distribution 
by operating departments and less record keeping. 

The plan inaugurated, which has been in operation 
since 1915, consists of leaving the electric service alive 
in residences, apartments and small stores having an 
installation of less than 1 kw. By this I mean that once 
having established connection the service is available for 
the inspection of premises by prospective tenants and 
can be used by the new tenant, regardless of the fact 
that the previous tenant has moved away and ordered 
the service “discontinued.” 

When such an order is received we read the meter, 
which, of course, permits us to render the old customer 
a bill to the date on which he ordered the service dis- 
continued and leave the service alive to the lamp or 
appliance, marking the meter sheet in the meter reader’s 
route book as “premises vacant.” The meter sheet 
remains in the route book, necessitating the meter 
reader seeing that particular meter or checking up the 
fact that the house is vacant each month on his regular 
rounds. This condition continues for a period of nine 
months, when if there is no application for the service 
the meter is removed on an order issued by the billing 
department. In our company the meter department is 
responsible only for the setting and removing of meters 
and the accuracy of registration on the premises. 

Our business office is equipped with an application 
counter provided with a card file for each premises or 
apartment where service has been supplied, is supplied 
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or is available. Upon application being made in person, 
the card file is referred to for data on the service con- 
dition or any other information which may have been 
placed thereon, such as “wiring unsafe,” or “certificate 
withheld.” If conditions are satisfactory, the cus- 
tomer’s application is taken. Where request is made by 
mail or phone, the same reference is made to the card 
file. If conditions are all right, an order is issued to 
read the meter and at the same time obtain the cus- 
tomer’s signature to the order, which then becomes the 
application. Such a proceeding refers to the class of 
premises previously mentioned and not to large stores 
or business places, and only to those locations where 
service is available. Where a service loop is necessary, 
orders are issued on the operating departments. 

The application is given to one of a crew of men 
working directly from and under authority of the appli- 
cation department, and he is told to read the meter. 
His report that he has done so (he marks meter index 
and date on back of application form) is authority to 
the billing department to open or close the account at 
the index reported by the application department. There 
is no delay in connecting the service, as the new tenant 
finds it available when he moves in, and he is billed 
only for the energy used from that time. 


How UNOCCUPIED PREMISES ARE CHECKED 


Should the customer fail to notify us of his occu- 
pancy, it is discovered by the meter reader on the fol- 
lowing meter-reading date, at which time he reads the 
meter and places the index on the meter sheet which has 
been left in the route book. This serves as a notice 
to the billing department that the premises are occu- 
pied. They in turn notify the application department 
to obtain the necessary application and credit data. 

For the purpose of checking credit, applications 
taken at the counter or reported by the men on the 
street are sent to the credit department hourly and 
returned hourly. Cases held for investigation are so 
noted at the application counter, but 98 per cent of all 
applications taken are cleared completely within forty- 
eight hours. The operation of our system, with service 
always connected and available, makes it unnecessary to 
carry a large force in order to complete orders in the 
afternoon which are taken in the morning. 

Orders for the termination of service are handled in 
the same way. They are given to the same crew of 
men who read the meters, and their reports are au- 
thority to the billing department to discontinue an 
account and mark on the meter reader’s handbook that 
the premises are vacant. In cases of “termination” a 
tag is hung on the meter stating that service is avail- 
able and asking that the company be notified that these 
premises have been occupied. “Telephone St. Paul 
8000,” we make our slogan. This tag is removed when 
the man calls to read the meter. 

This plan, in addition to its effect on the public, we 
find of material advantage to the operating departments, 
inasmuch as they do not have to bother with change-of- 
name orders, which usually constitute a large percent- 
age of the orders issued. It also means that the appli- 
cation department’s crew does not have to be equipped 
with special automobiles in order to carry equipment 
quickly. It is furnished only with fuse blocks, a pair 


of pliers and sealing irons, and the men make better 
time by usinggistreet cars. 
of thirty-five 
each, as comp 


They complete an average 
s a day at a cost of about 18 cents 
ith the former practice of handling 
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the same orders through the operating departments, 
with the necessary exchange of orders, carbon copies, 
and so on, at a cost of approximately 75 cents. 
arrangement is also flexible and simple. 

It is economical and profitable, 
other larger companies have adopted this plan, although 
many others have feared that the loss of unaccounted- 
for energy would be prohibitive. 


All the New Tenant Has To Do Is Call St. Paul 8000 


How the Baltimore Customer Is Saved Annoyance 


In Baltimore—when home is vacated, gas 
meter is turned off and tagged. Electric 
service is always available. 


po 

In Baltimore—a telephone call is all that is 
necessary to have gas service in new home. 
Electric service is always available. 


In Baltimore—man reads gas and electric 
meters—turns on gas. Electric service is 
always available. 


In ieciaatial tenant moves into new 
home; gas and electri¢tservice facilitates 
moving—customers pleased with service. 


In Baltimore—customers sometimes: write or 
call at office to express appreciationofCom- 
pany’s handling of requests for service. 


qi 
i A) Mey"s 
TS 


In ‘may. iis cities—both gas and electric 
service is discontinued. Meters are taken 
from home in some cities. 


In many other cities—it is necessary to make 
personal application before one secures gas 
or electric service. 


In many other cities—time is lost while appli- 
cation is going through various depart- 
ments, resulting in delayed service. 


| or Y ‘id 
E mei all a ey 


In many other cities—new tenant moves into 
dark house while application for service is 
held up through red tape. 


In many other cities—red tape results in dis- 
satisfaction on the part of customers, 
waiting for iliuminating service. 


This 


and several of the 


Here is the actual 





TAG HUNG ON METER WHEN PREMISES ARE VACATED 


record of registered but not chargeable kilowatt-hours 
on the lines of the Consolidated Gas, Electric Light & 
Power Company in kilowatt-hours: 


917 1918 1919 1920 
‘ 2,459 4,988 5,862 


1921* 
2,093 





‘For first 1 nine months. 


Figured at the cost of manufacturing energy per 
kilowatt-hour, the amount of loss is negligible as com- 
pared not only with the good will gained but also with 
the lower cost of operation, to say nothing of valuable 
flexibility. We have had no reason to regret the adop- 
tion of cur present policy as applied to our 88,000 cus- 
tomers. The accompanying illustration reproduces a 
card which we have used to impress upon the public 
the many conveniences which the system brings to the 
new tenant in Baltimore. It extends a welcome to the 
new customer in a very practical and much-appreciated 
form. It also often aids the real estate man and owner 
to rent the house more quickly and puts the meter back 
at work. 
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Types of Church [llumination 


Which Have 


Been Found Effective 


A—Direct lighting furnished by 150-watt bowl- 
frosted ‘‘Mazda C” lamps in dense opal-bowl reflec- 
tors, on 18-ft. x 14-ft. centers. 

B—Stained glass window illuminated by floodlight. 

C—General illumination is furnished by 500-watt 
“Mazda C” lamps in inverted mirrored-glass reflec- 
tors; at capitals in smaller angle units are 75-watt 
lamps. Concealed units illuminate baptismal pool. 

D—The four large central bays are illuminated 
with 500-watt “Mazda C” lamps; while above the 
baleony are eight similar fixtures equipped with 200- 
watt units. 

K—Deep-bow] mirrored-glass reflectors are recessed 
at crossings of arches and equipped with 200-watt 
and 300-watt units. Small inverted units at capitals 
and upper corbels afford indirect lighting. 

F—Multiple-unit fixture containing four 150-watt 
“Mazda C”’ lamps in deep-bowl mirrored-glass reflec- 
tors on 15-ft. x 26-ft. centers hung 40 ft. above floor. 
Downward light diffuses through glass plate. 














JANUARY 28, 1922 


ELECTRICAL WORLD 





A Field for Greater Co-operation Between 
Architect and Engineer 


Because of Varied Design the Lighting of Churches Cannot Be 
Standardized and More Than Usual Attention Must Be Directed to 
Artistic Effects—Conditions Encountered and Schemes Employed 


By A. L. POWELL 
Edison Lamp Works, Harrison, N. J. 


IGHTING of churches cannot be standardized, 
like the illumination of industrial plants, 
offices or stores, because places of worship 
vary widely in design and hence demand 

special attention to the artistic effects. For this reason 
in any discussion of the subject only the conditions 
likely to be encountered and schemes which have 
proved satisfactory in service can be outlined. The 
essential requirement is that there shall be early co- 
operation between the architect and the illuminating 
engineer. Best results cannot be obtained if the engi- 
neer does not have an opportunity to suggest modifica- 
tions in design that will help the illumination effect. 

In the church, in contrast to the theater or assembly 
hall, the lights are turned on the entire time that the 
congregation is present, so that particular attention 
must be paid to the arrangement of lighting units, 
concealing the lamps from view or equipping them with 
diffusing glassware. The lighting units should be in 
architectural conformity with the structure, yet the 
utility of the lighting must also have consideration. 
Every precaution should be taken to prevent eye 
strain, which leads to drowsiness and attendant dis- 
comfort, and enough light should be provided in all 
parts of the room to make reading easy. Experience 
has shown that, if there is no annoying glare or bad 
contrast, an intensity of from 0.75 foot-candle to 1.5 
foot-candles is sufficient for reading at short intervals, 
as, for instance, during the singing of hymns or psalter 
responses. It is impracticable to specify the wattage 
necessary to obtain the desired illumination or give fig- 
ures on the utilization constants for the different 
systems suggested owing to the wide variation in char- 
acter of surroundings. The illustrations show some 
typical examples, and these, with the data presented in 
the bibliographical references, indicate the range of 
values which have been applied. 


METHODS TO AVOID IN CHURCH LIGHTING 


Huge chandeliers, unless very carefully designed, 
have no architectural significance, and as ordinarily 
employed they create severe glare. The tendency seems 
to be to hang these fixtures too low and use a large 
number of small lamps. With this arrangement it is 
almost impossible to avoid glare, and many a church 
otherwise pleasing is spoiled by such lighting. In a 
number of instances fixtures originally intended for gas 
jets or low-powered lamps have been modified to accom- 
modate the brilliant high-efficiency modern lamp and are 
decidedly objectionable. Where such fixtures are em- 
ployed special precautions must be taken to see that the 
light sources are of low brilliancy. 





Studded lights around the capitals of the pillars, 
along the beams and on the corbels are also objection- 
able, for it is almost impossible to avoid the casting of 
annoying shadows. While this system sometimes brings 
out the architectural beauties of the building, it is 
difficult to maintain, and each burned-out lamp will 
make a break in the continuity and spoil the effect 
sought. The use of this system will occasionally produce 
freak effects. For instance, a row of small lamps 
around the capital of a pillar may give the appearance 
of an open space and leave the roof and its arches with- 
out visible means of support. The efficiency of this 
system is low and renewal cost high. 

Bracket units at the front of the church and decora- 
tive lighting around the pulpit and organ are particu- 
larly objectionable, for any one giving attention to the 
speaker will be looking toward these bright spots. This 
is one of the most common causes of unsatisfactory 
church lighting. 


FEASIBLE SCHEMES OF LIGHTING 


Ritualistic Churches—In many cases the ceiling of 
a ritualistic’ church is too dark in color to warrant the 
use of an indirect system of lighting and the nave and 
transept must be lighted by direct overhead units. The 


‘following systems of lighting are applicable to the 


ritualistic church with dark surroundings. Buildings 
with light surroundings can be well lighted by the 
methods discussed below under “Evangelical Churches.” 

1. Direct-lighting fixtures consisting of clear gas- 
filled lamps and reflectors inclosed in some sort of orna- 
mental house. This can be made up of art glass and 
wood or metal work in the form of a lantern to inclose 
one or more units (see opposite page). The multiple- 
unit fixture offers certain advantages in that the failure 
of one unit will not leave an entire section in shadow. 
Mirrored-glass reflectors are excellent here, but must 
be supplemented by a few low-wattage lamps inside 
of the fixture to illuminate the art glass. Translucent, 
prismatic or dense opal reflectors are also effective, and 
the transmitted light serves the purpose of the small 
lamps. Such fixtures as these can be relatively large 





1Churches fall in two distinct groups—the ritualistic and the 
evangelical. In the former the sanctuary or altar is the center 
of attraction and symbolically demands the higher intensity of 
illumination. In the evangelical church the speaker, pastor or 
minister is symbolically the representative of the divine power 
and demands the higher illumination. The very structure of the 
buildings devoted to these two groups still further separates their 
lighting requirements. The ritualistic church is generally of the 
Gothic type of architecture with the nave and transept forming a 
cross. A high peaked roof is also characteristic of this form of 
structure, and dark surroundings are likely to prevail. In the 
evangelical church the basilica type of structure is frequently 
followed. The ceiling is more likely to be light in color and also 
flatter. Even where the Gothic style of architecture is em- 
ployed in these churches, it is usually modified and presents less 
of a lighting problem. 
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when suspended from the peak of the arch or smaller in 
size when dropped from the hammer beams.’ 

2. Bowl-frosted “Mazda” lamps in simple direct- 
lighting opalescent-glass reflectors can be suspended 
from the hammer beams and form a very inexpensive 
method of lighting. If possible, a Gothic type of decora- 
tion should be secured. This scheme, with a different 
arrangement, is pictured on page 180. As an alternative 
to open-type reflectors, simple types of inclosing globes 
of Gothic design can be used in the same position. 
Opalescent glass, of course, gives good diffusion, but 
the whiteness of the glass shows up in contrast with 
the background. It is desirable, therefore, to employ 
units with a spray of light brown or similar color. 
The slight absorption of the toning is offset by the im- 
proved appearance of the installation.® 

3. Direct-lighting angle or symmetric reflectors, with 
clear “Mazda” lamps, can be placed behind the ham- 
mer beams, sending the light downward. These should 
be on the side toward the altar, not in the general view 
of the congregation, and if the proper type of reflector 
is chosen, they will not be annoying to the speaker.* 

4. In the Gothic structure, with light surroundings, 
a combination of direct and totally indirect lighting 
is often applied with excellent results, as indicated on 
page 180. In this building the utilization of light from 
an indirect system would be of a very low order owing 
to the great height in comparison with the width. 
Direct-lighting reflectors are recessed at the crossing 
of the arches, and the indirect units eliminate severe 
contrasts in brightness. 

Evangelical Churches.—Since the ceilings of many 
evangelical churches are light in color and nearly flat, 
there is considerable latitude in the choice of lighting 
equipment. In contrast with the pure Gothic structure, 
all three systems of illumination—direct, semi-indirect 
and totally indirect—have their uses. Frequently the 
architectural features of the building offer certain log- 
ical places for the attachment of lighting fixtures, at the 
crossing of the nave and transept, for example, or at 


symmetrical points along the main peak. Balance is. 


usually desirable in the location of outlets. 

Many forms of direct-lighting devices suggest them- 
selves. They should generally be of the inclosed, rather 
than the open, type, as the likelihood of glare is then 
diminished. Decorated opalescent glass, parchment and 
painted mica are among the materials which can be 
effectively used for this purpose. A very wide latitude 
exists in the choice of equipment. The funds available 
for fixtures will govern this factor. As an example of 
extreme simplicity, inexpensive inclosing units with 
clear “Mazda C” lamps can be placed at the apex of 
the arches separating the side aisles from the main aisle 
in the modified Gothic structure. A sufficient spread of 
light will be obtained and lighting units will be well out 
of view. 

Semi-indirect units symmetrically spaced are appli- 
cable to the church with a light-colored ceiling and are 
available in a wide variety of decorations which will 
harmonize with the architectural design. The character 


**Relighting an Old by W. J. Wheeler, Lighting 
Journal, January, 1917; “A Rather Novel Method of Church II- 
lumination,” by J. L. Stair, Lighting Journal, January, 1914; 
“Lighting a Cathedral at Albany, N. Y.,” by J. W. Mackie, Light- 
ing Journal, April, 1916. 

Church Lighting,” by A. L. Powell, General Electric Review, 
February, 1914; “Improved Lighting of a Well-Known Church,” 
by A. L. Powell, ELECTRICAL WORLD, Nov. 14, 1914. 

**“A Problem in Church Lighting,” by A. H. 
Journal, July, 1913; “A Semi-Concealed Church 
stallation,”” ELECTRICAL WoRLD, Dec. 30, 1909. 
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of illumination which can be obtained when this system’ 
is employed is indicated on page 180. 

Totally indirect illumination can be accomplished in 
a number of ways. Hanging ceiling fixtures with clear 
“Mazda C” lamps in mirrored-glass reflectors concealed 
by an appropriate decorated housing are inexpensive 
and relatively simple to install. Smaller lamps in 
mirrored-glass individual or trough reflectors can he 
placed in a cornice, or groups of such units may be 
placed in recesses at the tops of the columns or cap- 
itals.. Wall boxes with suitably designed mirrored- 
glass reflectors have also been employed for this method 
of lighting. Occasionally recessed windows offer log- 
ical locations for such equipment. A novel method of 
indirect illumination is used in one church where deep 
recessed boxes are used at the front of the balcony, 
these boxes being so shaped as to confine the light to the 
ceiling and avoid “spill” light on the walls.’ 

Many churches are provided with an art-glass ceiling 
to admit natural light. Excellent artificial illumination 
can be accomplished by properly placing direct-lighting 
reflectors and clear ‘““Mazda C” lamps above the skylight. 
Where the skylight is limited in area it is often neces- 
sary to supplement illumination received from this by 
overhead units placed between it and the side walls. A 
combination of semi-indirect or totally indirect illumina- 
tion and the diffused direct light through the sky window 
proves effective. 

For balconies the general overhead lighting of the 
auditorium will usually take care of the balcony itself. 
Lighting beneath the balcony can be accomplished by the 
use of the wall-type indirect lighting box previously 
mentioned, close ceiling hemispheres or flat plates 
attached to the lower side of the balcony. The glass 
should be of an opalescent character giving good diffu- 
sion with minimum absorption. 

In order that the minister or speaker shall be illu- 
minated to a higher degree than the body of the church, 
it is desirable to have some means of projecting light 
on the pulpit. The suspension-type spot lamp with a 
concentrated-filament “Mazda” unit is compact and can 
be hidden from view. One of these units placed above 
the speaker will produce the desired result. It should 
be focused so that a rather spread (not sharply defined) 
spot is obtained. 

On account of the desirability of concentrating the 
attention on the elaborate ritual in the sanctuary, this 
must be the most brightly lighted portion of the church, 
and yet no lights should be visible, for the congregation 
faces in that direction. In the Gothic structure there 
is usually an excellent opportunity for placing the 
units behind the chancel arch. Angle-steel or mirrored- 
glass angle reflectors simplify the problem remarkably. 

The sanctuary should have plenty of light to bring 


Installation,” by A. L. Powell, Lighting 
“Lighting of a Church Basement,” by R 
Lighting Journal, September, 1913. 

“Lighting Installation for a Church Auditorium,’ by H. O 
Stewart, Electrical Review, July 5, 1919; “A Unique Method of 
Lighting a Church of Unusual Architecture,” by J. C. Stehley, 
Lighting Journal, June, 1913; “Modern Illumination in Churches, 
Lighting Journal, January, 1913; “Concealed Lighting That Em- 
phasizes the Architectural Features of a Cathedral Interior,” by 
J. L. Stair, ELECTRICAL Wor LD, July 8, 1916; “Lighting a Church 
of the Basilica Type,” Electrical Review, Sept. 30, 1916; “Lighting 
the Church of St. John the Divine, New York,” by W. H. Spence! 
Illuminating Engineer, May, 1911; ‘Effective Illumination Schem: 
of Holy Trinity Church, New York,” ELEeEctTrRICAL Wor.LD, March “ 
1912, and Illuminating Engineer, March, 1912; “Indirect Lightings 
in Auditoriums,” by H. B. Wheeler, Transactions I. E. S., Vol. 7; 
page 163; “Examples of Church Lighting Installed by a Central 
Station,” by W. R. Moulton, Lighting Journal, June, 1915. 

“Tilumination of St. George’s Episcopal Church, Newburs! 
N. Y.,” by A. L. Powell and R. B. Thompson, ELectrIcAL WORLD, 
Feb. 26, 1916. 


*“A Pleasing Church 
Journal, February, 1914; 
Simpson, 











January 26, 1922 


out its decorative value, and yet the altar should not 
be uniformly bright, for shadow effects are then lost 
and the elaborately carved portions appear flat and dull, 
with consequent absence of detail. It is usually better 
to light the altar from the sides, simulating the day- 
light values, rather than from the top, to avoid any deep 
shadows without entirely eliminating them. 

The lamps should be so arranged that the choir stalls 
are well illuminated, and it is often desirable to have the 
units on several switches, to meet the demands of the 
different portions of the services.’ 

In the synagogue the scroll kept in a cabinet at the 
rear of the altar should be illuminated by a few low- 
wattage lamps placed to furnish uniform illumination. 
A switch turning these on automatically as doors are 
opened is a desirable accessory. An outlet above the 
altar for a low-wattage lamp for the “Light Everlasting” 
and convenience outlets for the imitation candlesticks 
on the altar are also necessary features. 


CHOIR LOFT PRESENTS PROBLEM 


In the evangelical church the choir loft occasionally 
presents a problem. Often it is at the front of the 
church. The light from the main auditorium units is 
low in intensity and comes from the wrong direction. 
A practice often followed is to place a few brackets on 
the organ and shield the lamps with some sort of 
diffusing shade. 

These units are continually in the vision of the con- 
gregation and are extremely annoying. One solution is 
to place the lamps in recessed boxes in the overhanging 
portion of the organ and diffuse the light through glass 
plates. If the organ structure will not permit of this, 
recourse has been made to bowl-shaped steel reflectors 
painted on the outside to harmonize with the organ 
finish and used on brackets. While these are not espe- 
cially decorative, a strong light is provided on the books 
of the choir, and as the reflectors are opaque, the eyes 
of the congregation are protected. Reading lamps on 
music racks, as in the orchestra pit of a theater, are 
also applicable and possess many advantages. 

A local lamp is, of course, provided for the organist, 
and in many instances it is advisable to have a low- 
candlepower lamp below the keyboard to illuminate the 
pedals. All these lamps should be separated from the 
main circuits and readily controllable during rehearsals. 


MAKE STAINED-GLASS WINDOWS ATTRACTIVE 
BY NIGHT AND DAY 


Most churches have at least one elaborate stained art- 
glass memorial window, which can be made a thing of 
beauty at night as well as day. For this purpose 
weatherproof-type, enameled-steel angle reflectors with 
clear lamps have proved of use. In most cases it is 
necessary to make a point-by-point illumination calcula- 
tion to determine the type of unit and its location for 
the even distribution of light, and this can often be 
supplemented by some slight experimentation to deter- 
mine the final result. 

As a general rule, the window should be evenly 
illuminated, and it is bad practice to have the light 
source visible through the glass. Sometimes, however, 
there is a point in the design which logically demands 
a higher intensity of light, as, for example, the sky 
in a landscape scene, and this feature must have atten- 





- ‘Chancel Lighting,” by R. B. Ely, Lighting Journal, January, 
1913; “Electricity Versus Wax in Religious Work,” by Roscoe 


Scott, Electrical Review, Feb. 3, 1912. 
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tion, as evidenced by Fig. 7, where the Saviour is the 
most brilliant spot. 

For large windows a very effective method is to 
project from a distance a beam of light having suffi- 
cient spread to cover the entire window area with a 
uniform intensity. There are available weatherproof 
floodlighting projectors which are especially applicable 
to this class of work. They can be mounted on a post 
or other convenient location, from 25 ft. to 300 ft. 
(7.5 m. to 90 m.) from the window, the beam being 
trained on the window and its spread varied as neces- 
sary. The 500-watt unit is sufficient to cover 20-ft. 
(6 m.) windows with the unit mounted, 100 ft. (30 m.) 
away.’ 

SUGGESTIONS REGARDING WIRING 


In many respects the demands of the church are 
similar to those of the theater, and it is advisable to 
have a conveniently located central control. Dimmers 
are an especially desirable feature, both on the main 
and chancel circuits. During the sermon the dimming 
of lights produces an excellent effect. 

An experiment with colored lighting is now being 
carried on in St. Mark’s Church in the Bowery, New 
York City.” Direct-lighting lantern-type fixtures are 
used to produce red, amber, blue and green-toned 
illumination. During the prayer one combination is 
employed, during the sermon another, at the offertory 
still another, and so on: The psychological effect is 
taken into consideration at each point, blue and green 
for meditation, red and amber for stimulation and so on. 
There are undoubtedly wonderful possibilities in this, 
and the future will see great developments. Such 
manipulation of the light requires a number of circuits 
with the necessary switching and dimming controls. 

Standard convenience outlets at certain points about 
the building are a necessity. In some churches enter- 
tainments are given requiring the use of a stereopticon. 
A stage pocket at the rear of the auditorium with suffi- 
cient capacity for the lantern is a feature worthy of 
attention. On various occasions decorative lighting is 
called into play, as, for example, at Christmas time when 
a tree might be illuminated by small lamps. A 
receptacle on the rostrum or stage is necessary for such 
occasions." Many clergymen use notes, and a reading 
lamp giving a strong localized light is often necessary. 

A feature often overlooked in designing a lighting 
system is the fact that reflectors and lamps become 
covered with dust, which very materially reduces the 
light output. In many cases complaints of poor illumina- 
tion are due to this cause alone. In the church, with its 
high ceiling, fixtures are very likely to be most inac- 
cessible, and the sexton hesitates to risk his safety for 
the sake of cleaning the lamps. If one wishes the 
installation to give continuous satisfaction, he should 
keep the question, “will it be easy to clean reflectors 
and replace burned-out lamps?” constantly in mind. 
Equipment should be installed so that it is directly 
accessible or lowering devices should be provided. Auto- 
matic cutout hangers are of assistance here, and suitable 
windlasses for massive fixtures are a necessity. 





‘Light the Church Windows,” by J. R. Colville and D. S. Myers, 
Electrical Merchandising, November, 1921, and Electrical Review, 
Dec. 10, 1921; “Lighting Opportunities in Stained Glass Windows,”’ 
by Roscoe Scott, Hlectrical Review, June 9, 1917; “Church-Win- 
dow Floodlighting,” by A. O. Davis, Lighting Journal, October, 
1916. 


10Tilumination Features of St. Mark’s,’ 
17, 1921. 

u“Special Lighting Effects for Christmas Entertainments,” 
by A. L. Powell, Electrical Merchandising, November, 1919. 
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Light nil Power Stocks Take 
Upward Turn 


Marked Stability Has Been Shown by These Securi- 
ties in Comparison with the Fluctuations 
of Industrials and Rails 


ERHAPS one of the most encouraging outcomes of 

the period of depression which gripped all industry 
during the first three-quarters of 1921 has been the envi- 
able position attained in the financial world by the 
stocks of electric light and power companies. Careful 
investors are seeking securities the value of which will 
not be materially affected by existing industrial condi- 
tions, and it would appear that the stocks of electric 
light and power companies are meeting these rigid re- 
quirements. Our industrial and financial structure is 
so interwoven that absolute immunity from outside ef- 
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one exception, companies combining more than one util- 
ity have not been included in the tabulation. In order 
that the curves may be comparable the values plotted 
have been obtained by averaging the high and low. 

There has been a marked tendency toward stability in 
the market price of electric light and power stocks 
during the past year as against a very appreciable 
fluctuation in the case of stocks of industrial corpora- 
tions and rails. The accompanying tabulation of price 
of stocks brings out very clearly this comparative sta- 
bility. The fluctuations in the prices of bonds of com- 
panies in the industries represented, while much less 
pronounced, would show approximately the same rela- 
tive proportions as do the junior securities. 

It will be observed that the total fluctuation of the 
electric light and power stocks based on the percentage 
of the range to the low during the past seven years has 
been but one-third that of the industrials, and consider- 
ably less than that of the seasoned rails. This relation 


—LEGEND> 
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SEVEN-YEAR FLUCTUATION OF LIGHT AND POWER STOCKS ONE-THIRD THAT OF INDUSTRIALS 


fects is impossible, but when an industry like that 
devoted to electric light and power supply becomes part 
and parcel of the national life its earnings, both gross 
and net, fluctuate little from year to year. 

Moreover, the electric light and power industry is a 
growing industry, as is instanced by the acquirement 
of 1,001,700 new residential lighting customers during 
1921 and an increase in the total gross revenue of 
$51,200,000 over that of 1920, which was itself a record 
year, while during the same period the total operating 
expenses decreased by $8,853,000. The investing public 
is beginning to sense these dividend-paying qualities 
exhibited by electric light and power companies’ stocks. 
Through the courtesy of the National City Company, 
the ELECTRICAL WORLD is able to continue through De- 
cember its chart* showing the average prices of the 
common stocks of seven representative light and power 
companies, twenty-five industrial stocks and an equal 
number of railroad stocks. 

So far as is possible, the electric light and power 
stocks represented in the curves are of companies hav- 
ing a purely electric light and power business. With 


*See ELECTRICAL WoRLD, July 23 and Oct 8, 1921. 





holds substantially true not only over a long period but 
for the past year of reactionary market tendencies as 
well. The stability of the electric light and power 
stocks is a reflection not only of their relative immu- 
nity from temperamental labor markets (statistics show 
that the labor item amounts to but 18 per cent of the 
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Per Cent Per Cent 
Oo oO 

Stocks High Low Range Low High Low Range Low 
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gross revenues of the electric light and power com- 
panies as compared with 52 per cent in the case of the 
railways), but, as indicated above, from the rise and 
fall of the cycle of business prosperity as well. 

The fact that the prices of electric light and power 
stocks increased during the later part of 1921 was due 
in large part to the principle that since the earnings of 
utilities companies warrant virtually a fixed return on 
their stock, these stocks will follow inversely the market 
price of money. 
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Readers 


This is a readers’ forum. Comments on questions 

before the electrical industry presenting economic, 

financial, engineering or commercial aspects and new 

or supplementary viewpoints on published articles are 
cordially invited 


Letters from Our 


Time Switch Compensates for Varying 
Time of Dusk 
To the Editors of the ELECTRICAL WORLD: 

Permit us, as factory representatives of the time 
switch mentioned in the article on “Achievements in 
Electrical Equipment” in your issue for Jan. 7 (page 
17), to draw your attention to two statements which, 
if left uncorrected, will give your readers an erroneous 
impression. The small motor used in this switch is of 
the universal type, series-wound, and can be operated 
on 110/125-volt or 220/150-volt alternating current or 
direct current. The automatic adjustment is to compen- 
sate for the changing length of the nights, not months. 
It is accomplished with the patent “astronomic’”’ dial, 
which closes and opens the circuit in accordance with the 
varying time of dusk and dawn throughout the year, 
thus eliminating adjustment by hand. 

We appreciate the recognition you have given this 
time switch in your valuable article, but in justice to 
the product in question, and particularly on account of 
the identifying illustration accompanying said article, 
we should appreciate a correction, if possible. 

R. W. Cramer Company, R. W. CRAMER. 

New York City. 


Carrier Current for Interstation Communication 


To the Editors of the ELECTRICAL WORLD: 

On page 1,189 of the ELECTRICAL WORLD issued Dec. 
10, 1921, I note an article entitled “Carrier Current for 
Interstation Communication Demonstrated.” In this 
article it is stated that effective communication between 
generating station and distribution centers by the car- 
rier-current system over power lines was demonstrated 
for the first time by the General Electric Company. 

I beg to call your attention to an article in the ELEc- 
TRICAL WORLD of July 17, 1920, page 141, which article 
was an account of a demonstration of carrier-current 
communication over power wires of 22,000 volts between 
Atlantic City and Ocean City, N. J. This demonstration 
was very successful. In May, 1921, we obtained results 
by means of the same system in talking over a trans- 
mission line operated at 132,000 volts between Canton, 
Ohio, and Wheeling, W. Va., a distance of about 55 miles. 
The circuit at that time was delivering 25,000 kw. of 
energy. In this system the carrier-current frequency 
was obtained by means of oscillator tubes, and a connec- 
tion to the high-tension line was made by means of cur- 
rent transformers. The experiment was repeated with 
the connection to the line made on the low-tension side 
of the power transformer by means of current trans- 
formers. In other words, we succeeded in talking 
through the power transformers. With the large 
‘mount of energy transmitted at the time of talking, 
here was virtually no 60-cycle noise in evidence. 
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I am merely calling to your attention the misstate- 
ment of the fact contained in your specific assertion 
that carrier-current communication over power wires 
was first demonstrated on Dec. 7, 1921, while we had 
successfully demonstrated it in June, 1920. 

M. L. SINDEBAND. 
American Gas & Electric Company, 

New York. 

| Mr. Sindeband is quite correct in his statement, but 
the American Gas & Electric Company’s demonstration, 
as the published statement shows, was before officials of 
that organization. In that sense it was not a public 
demonstration. The significance of the recent state- 
ment in the ELECTRICAL WORLD was that the General 
Electric Company had developed its equipment to the 
point where it was willing to demonstrate it before a 
representative group of the electric light and power 
industry.—EDITORS. | 


Electrical Ore-Locating Device Developed 
in Arizona 
To the Editors of the ELECTRICAL WORLD: 

We have had a great many inquiries relative to the 
ore-locating device developed by the Arizona Bureau of 
Mines, and the thought occurred to us that perhaps a 
number of your readers would be interested to learn 
of the present status of the work. I wish to say 
that we have been conducting experiments with it for 
over a year and now feel convinced that it is prac- 
ticable. Our work has been almost entirely confined, 
however, to copper ores, but we. are satisfied that it 
will operate equally well on pyritic gold ores. We 
expect to continue our experiments for several months 
more and hope to have an opportunity to ascertain 
whether the device can or cannot be used to locate 
deposits of other metals. 

No description of the process or apparatus will be 
issued until it is known that our application for patent 
has been received and filed in the Patent Office at 
Washington. Neither will any attempt be made to use 
the apparatus commercially until more information con- 
cerning its possibilities and limitations has been secured. 
It is possible that one or more companies will be formed 
next summer to use the process commercially. The 
university will never use the process for the benefit of 
individuals and may make no attempt to benefit finan- 
cially in any way from the invention. It will, however, 
probably retain sufficient control over the device to pre- 
vent its ever being used by incompetent or dishonest 
people. 

The process is not applicable, so far as is now known, 
to the location of oxidized ores, nor can it at present 
be used where there are numerous metallic connections 
between the surface and underground sulphide-ore 
bodies. 

The apparatus used is comparatively expensive and 
delicate, and a high degree of technical skill is neces- 
sary to utilize it satisfactorily. For these reasons it 
is presumed that mining companies will employ men 
trained in the use of the method rather than attempt 
to use it themselves. The expense of the work may then 
easily run up into thousands of dollars, but under suit- 
able conditions may readily result in the saving of vast 
sums of money and the more complete development of 
our mineral resources. G. M. BUTLER, 
University of Arizona, Dean and Director. 

Tucson, Ariz. 











Transmission of Radio Signals Beyond 
the Earth’s Atmosphere 


To the Editors of the ELECTRICAL WORLD: 

I have read the letter of Charles Rettie published in 
your issue of Jan. 14 with great interest, particularly 
because of the suggestion that it may be impossible to 
transmit radio signals beyond the atmosphere of the 
earth because of the electrical conductivity of an upper 
layer. It does not appear to me that the mere fact of 
conductivity precludes the possibility of the passage of 
electrical disturbances through or beyond this layer. 
In the first place, this layer is probably not uniform and 
therefore its conductivity may vary from place to place. 
In addition to this, it seems quite possible that local 
regions of high electric intensity as between the earth’s 
surface and the upper conducting layer taking place over 
very short intervals of time may well cause oscillations 
of charges in the non-uniform conducting region of the 
upper layers. In this way it would appear quite possible 
to obtain potential gradients beyond the region of high 
conductivity. 

There is one natural phenomenon which suggests that 
it may be possible to penetrate the upper conducting 
layer, namely, the magnetic storms on the surface of the 
earth. It is supposed that these storms have their origin 
in phenomena on the sun. It is well known, for example, 
that a period of great sun-spot activity is usually ac- 
companied by magnetic storms on the surface of the 
earth. It is suggested that the sun emits streams of 
negative electrons and that the absorption of these elec- 
trons in the upper layers of the atmosphere causes not 
only variations in conductivity, but also the emission of 
electromagnetic waves which penetrate into the earth’s 
atmosphere, causing such phenomena as magnetic 
storms, the aurora borealis, and possibly other types of 
meteorological disturbances. 

It appears to me therefore a somewhat extreme claim 
that owing to the conductivity of the upper layers it is 
impossible for electromagnetic disturbances to pass 
through them. J. B. WHITEHEAD. 
Johns Hopkins University, 

Baltimore, Md. 


Changes Necessary in Pole Specifications 
To the Editors of the ELECTRICAL WORLD: 

As pointed out by you on page 1310 of the Dec. 31, 
1921, issue of the ELECTRICAL WORLD, several agencies 
are at work at present proposing changes in pole speci- 
fications in an attempt to unify the present specifica- 
tions and to make similar specifications for all kinds of 
timber. In my opinion there are two important reasons 
for this state of affairs. One is our knowledge that 
there is a noticeable decrease in the supply of timber 
that meets with the present specifications. This 
naturally means that poles bought under these specifica- 
tions are increasing in price, with the evident result 
that the buyer is trying to determine the cause of this 
increase. The producer also realizes that he soon will 
be unable to furnish poles bought under present speci- 
fications, and his hope is to make better use of the 
timber that nature is growing. 

The second important reason is the more general reali- 
zation that what is wanted in poles is a given strength 
at the most reasonable price. This realization is in part 
due to the rise of price of poles and in part to an 
advance in engineering knowledge. The actual stresses 
on poles in operation are better understood than they 
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were. The necessity for specifications resulting in the 
purchase of poles of uniform strength is becoming more 
apparent. The fundamental principle that the weak sec- 
tion of a pole should be taken at the ground line is 
better understood. The fact that decay lowers the weak 
section from some point above the ground on a new 
pole to the ground line on a pole that has been in service 
some time has become well known. The effect of the 
top diameter in the matter of strength is understood, 
and it is appreciated now that all that is necessary, 
except in case of special guying, is a section at the top 
large enough for framing. The conclusion can there- 
fore be drawn that better knowledge of stresses on poles 
and the desire for economy are going to result in better 
use being made of our timber. There is little question 
that specifications will be drawn in the near future 
that will be satisfactory both from the conservation 
standpoint and the structural standpoint. 

Detroit Edison Company, P. O. REYNEAU, 

Detroit, Mich. Assistant Electrical Engineer. 


Saving from Increased Feeder Capacity 
To the Editors of the ELECTRICAL WORLD: 

Often in direct-current installations where a mixed 
load of motors—say mining machines, locomotives and 
pumps—is operated from the same feeder line, it is 
desirable to demonstrate the saving in watts which will . 
result from increased feeder capacity. Such a load, of 
course, registers a certain value in amperes on the 
switchboard at the power house or substation. By Ohm’s 
law, since we know the resistance of the present feeder 
in ohms and the current it carries in amperes, we can 
determine the drop in volts and from it the operating 
voltage at the point of load. The input watts of the 
machinery in question will then be the product of this 
voltage times the amperes. To ascertain the saving from 
putting additional copper into car lines, we must first 
determine the decreased current values which will flow 
due to the lessened resistance. 

If we use the formula ’R — EI — — W, in which 
R = resistance in ohms of feed line with added capacity, 
E = voltage at generator, and W = input watts of load 
derived from former values for volts and amperes at 
point of load, then EF & (old value of J) — E & (new 
value of J) = saving in watts brought about by increas- 
ing feeder capacity. 

This, of course, will not be entirely accurate since 
increased motor efficiencies will give slightly reduced 
outputs. Thus, in order to get the same output from 
our motors as formerly, our new value of J will be 
slightly greater than it appears from the equation and 
our saving in watts slightly less. However, the results 
obtained are sufficiently accurate for most practical pur- 
poses, 

In applying a single motor at the end of a transmission 
line, or in calculating saving from increasing the size 
of the transmission line in such an installation, if the 
formula is written as follows quite accurate indications 
of expected results will be obtained: /’°(R + R,) — El 
—= — W, in which W — load in watts of motor (hp. 746), 
R = line resistance, R, — resistance of armature circuit 
of motor, and FE — generator voltage. 

The writer has found both applications of this equa- 
tion quite useful. E. D. KNIGHT, 

Chief Electrician. 
Cabin Creek Consolidated Coal Company, 
Kayford, W. Va. 











Distribution Transformers Stored 
Outdoors 


CONSIDERABLE saving in the cost of warehousing 

and handling a large order of distribution trans- 
formers was effected by the San Joaquin Light & Power 
Corporation of Fresno, Cal., through the storage of 
these transformers in a yard, as shown in the accom- 
panying photograph. A hand-operated crane was erected 
overhead on a wooden structure at a very low price, and 
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SHOWING EIGHT THOUSAND TRANSFORMERS STORED OUTDOORS 


the transformers were hauled into the storage yard on 
trucks, unloaded and stacked by the use of the crane. 
In a similar way when removing transformers they were 
placed on a truck with the greatest ease. In the San 
Joaquin Valley the climate is comparatively dry, and 
as the transformers did not remain outdoors very long 
no great risk was run of damaging them by moisture. 
San Joaquin Light & Power Corp., E. P. SMITH. 
Fresno, Cal. 


Single Conductors in Iron Pipe 
Found Objectionable 


OME time ago the writer had occasion to investigate 

certain damage upon outgoing feeders from a sub- 
station. The damage was caused through a severe 
lightning storm striking the aérial lines. The feeders 
were single-conductor, lead-covered and paper-insulated, 
and ran up the wall of the station in iron pipes con- 
necting with the overhead lines on the roof. These 
feeders running in the iron pipes were connected with 
an automatic voltage regulator in the station, and for 
lightning protection a set of choke coils was connected 
in the overhead lines together with an electrolytic alu- 
minum lightning arrester. The lightning upon striking 
the lines passed the choke coils and broke down the 
insulation on all the cables entering the pipes. Accord- 
ing to my observations, this was caused by the induct- 
ance of the pipes piling up a high induced voltage on 
the end of the cables. 
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When a single conductor in an iron pipe carries an 
alternating current the amount of flux interlinking the 
conductor throughout the pipe length is greatly in- 
creased on account of the high permeability of the iron, 
and as the conductor is carrying an alternating current 
the rapid reversal of the flux produces hysteresis and 
eddy-current losses which are dissipated in the iron as 
heat. The temperature may become so high as greatly 
to increase the fire hazard. For this reason it is not 
safe practice to run single alternating-current conduc- 
tors through iron pipes. The inductance set up by hav- 
ing the cable surrounded by iron produces a steep wave 
front or high-frequency surge and increases the likeli- 
hood of insulation failure especially where the cables 
enter the conduits. R. H. N. LOCKYER. 

Trail, B. C. 


Erector’s Instructions for Installing 
Engine-Type Generators 


LANT engineers who have not had experience in 

erecting engine-type generators may find some value 
in the following directions, which are intended to cover 
the problems usually arising in installing such equip- 
ment. The instructions apply to moderate size engine- 
driven machines of either alternating-current or direct- 
current design in which the rotor has been forced on 
the shaft at the factory. It is assumed that the engine 
bed has been set and that no crane is available. 

Run a line through the center of the bearings and with 
a straight edge laid across the generator foundation 
measure from the bottom of the straight edge to the line to 
see if sufficient space is available for the generator. Next, 
measure from the center of the armature core to one crank 
disk and drop a light plumb line down into the generator 
pit from the line through the bearings to check the position 
of the foundation bolts. Measure in all directions, this 
plumb line'to hang at a point corresponding to center of 
armature core as measured from the disk. 

After placing cap plates on foundation bolts with a wedge 
under each corner, put the bottom half of field frame over 
pit, skids and all. To remove skids, rig a gin pole or 
A-frame for lifting frame. Lift one end, cut skids and 
remove the lifted end. Replace skids by substantial block- 
ing so weight rests on cap plate. Do the same at other end. 
Then by raising one end and putting in lower blocking 
let that end down 2 in. or 3 in. Repeat on other end and 
continue till all blocking is cut and bottom half rests on 
cap plates. An A-frame like a big sawhorse with a chain 
block over each plate will handle this job quickly and 
well. If the chain hoists and A-frame are strong enough 
to trust, the bottom half can be lifted clear of skids, the 
skids removed and the piece lowered onto plates without 
blocking; but it is always wise to keep enough blocking 
under the feet so that if anything breaks, the piece cannot 
fall more than 2 in. or 3 in. Having landed the bottom half 
on the cap plates, move it over so that the foot bolts can 
be inserted. Then start the bolts in the threads and shift 
the frame so that the bolts stand centrally in the holes, 
finally screwing down tight with no shims under the feet. 

With the slush cleaned off the bearing portions of the 
armature shaft block up the ends high enough for the crank 
disk to clear the engine bed. By careful blocking and lifting 
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shift the rotor over until the shaft rests in the bearings and 
lower it. With the assistance of the engine man check the 
shaft to see that it is level. Then wedge up under the cap 
plates until the bottom half clears the armature. 

The top half of the field frame should then be placed 
over the bottom half, lowered and the frame bolts inserted 
and drawn tight. The field frame and cap plates can then 
be shifted as one piece until the poles line up with the core 
all the way around. This can be best done by putting 
three wedges under each cap plate, locating a wedge at the 
middle of each end and at the middle of one long side. By 
driving in or pulling out these wedges the whole piece can 
be lifted or lowered a little, and by driving in the wedge at 
one end of each cap plate and pulling out on the other end 
the frame can be rocked on the middle wedge so that it will 
stand plumb and the poles will line up with core all the way 
around. 

At the same time see that the air gap on each side is 
equal and that the air gap at top is about ys in. (1.5 mm.) 
greater than at bottom. Lay a long straight edge across 
pit on the cap plates and place a level on it to be sure that 
the cap plates are approximately the same height. The 
purpose is to fit everything to the armature and shaft. 

Carefully, and without disturbing the adjustments, drive 
a wedge under each corner of each cap plate, close to the 
foundation bolt. Drive just enough to set firmly and draw 
down tight on the bolts. Take out all the wedges except 
those at the corners, except in the case of very long plates 
or very heavy machine, when the middle wedge on the long 
side should be left in. Check all adjustments once more and 
“grout in” the cap plates. 

Grouting is usually part of the foundation man’s job 
and should be done as follows: Build a dam around each 
cap plate, as high as the top surface. Make the dam of 
mud, bricks, boards or any convenient material. Mix Port- 
land cement and water to form a thin paste, like thick 
paint. Pour into grouting holes in plates until spaces under 
plates are full. Allow it to set two days, remove dams, 
and trim off excess cement around outside. The wedges 
can be left in place if they are not unsightly. Engine men 
usually take out their wedges, but they have reasons which 
do not apply to generator work. 
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when all shims are out is to allow all shims to be removed 
and still have clearance enough to side-shift the frame. It 
is difficult to shift a frame with shims under the feet, and 
it is difficult and bad practice to shift a frame while stand- 
ing on the lifting screws. After the grout has set and 
shims are in make sure that the foundation nuts and foot 
bolts are tight. Then put on small fittings such as brush 
rig, shields and terminals. 

If the machine has a pit plate, set it on the floor or over 
the pit with a wedge under each corner. Along each edge 
place two pieces of strap iron, about as thick as the amount 
of shims under each frame foot. On top of these pieces 
of strap iron lay three or four sheet-iron shims (full size) 
of pit plate. Then drive in wedges with a heavy hammer 
until the pit plate and its shims sit firm under the pad on 
the bottom of frame, and grout the pit plate. 

Go over every bolt and nut to see that they are tight, 
clean up machine and adjust and sand the brushes ready to 
start up. If it will be some time before the machine is 
started provide a covering to keep it clean and dry. Apply 
grease or vaseline to all bright iron or steel parts so they 
will not rust. If the machine is left without starting it, 
leave it with brushes raised and the field circuit open at 
the machine so the engine man can run and tune up his 
engine without running up voltage on the machine. 

JAMES DIXON. 


Reliance Electric & Engineering Company, 
Cleveland, Ohio. 


Unit Costs for Estimating Line 


Extensions 


O REDUCE the cost of estimating pole-line exten- 

sions the accompanying table has been computed. 
The various items have been separated so that the cost 
of labor and material may be readily obtained for any 
portion of an extension on either existing poles or new 
poles, and the same classifications permit the separations 
of an estimate into the respective accounts to which 
the work is chargeable. 





















































Spans 
Description slip ichenssiipcinataa ap Donlacgpicaas ces - Average per span for 
1 2 | 3 4 5 more than five spans. 
| 
Poles and fixtures: Material Labor | Material Labor Material Labor | Material | J.abor Material | Labor | Material Lubor 
30 ft ; 27.63 | 13.18 49.67 19.26 69.62 25.34 89.75 31.40 109.71 37.50 20.95 6.79 
35 ft | 31.28 13.36 56.77 19.62 | 80.42 25.88 104.25 32.12 127.41 | 38.40 24.60 6.97 
40 ft .| 34.30 13.96 62.97 20.80 | 89.62 27.70 116.45 34.50 142.91 41.40 27.62 7.57 
45 ft | 42.64 14.70 79.65 22.30 | 114.62 29.90 149.95 37.50 184.51 45.10 35.96 8.31 
50 ft 49.02 16.29 92.41 25.50 134.12 | 34.65 174.85 43.80 216.41 53.00 42.34 9.90 
55 ft 57.81 16.92 110.00 26.74 | 160.15 | 36.56 210.49 46.25 260. 46 56.20 51.13 10.53 
60 ft... 64.82 19.93 124.01 + 32.76 | 181.18 45.59 238.53 58.50 295.51 71.30 58.14 13.54 
Six pin arms 9.80 5.80 13.97 7.30 16.12 8.80 18.45 10.30 20.41 11.80 3.12 1.90 
Wire, secondary | 
Two No. 6.. $.35 6.10 10.13 60 | 14.72 11.10 | 19.40 13.60 24.22 16.10 4.78 2. 86 
Three No. 6 7.85 7.35 15.00 0.90 | oe. 14.85 29.38 18.60 36.23 22.35 7.22 4.11 
Two No.4 5a ate . ; \ ccc coun ae er se estite Sala ; ; 
One No. 6 9.85 7.35 19.10 11.10 | 28.43 14.85 37.58 18.60 46.93 22:35 9.32 | 4.11 
Three No. 4 10.95 7.35 21.20 | 114.10 31.43 14.85 41.68 18.60 51.93 22.35 10.32 4.1) 
Three No. 2. 17.75 8.60 34.30 13.60 51.05 18.60 67.48 23.60 84.00 28.60 16.76 5. 36 
Three No. 2/0 | 34.05 9.20 67.10 14.80 99.65 20.40 132.98 25.60 165.83 31.10 33.05 5. 86 
Wire, primary: | | 
Two No. 6 6.09 6.10 11.36 8.60 | 16.48 11.10 21.60 13.60 26.92 16.10 5.29 2.86 
Four No. 6 | 12.18 | 8.60 22.72 13.60 | 32.96 18.60 43.20 23.60 53.84 28.60 10.58 5.36 
Four No. 4 .| 16.08 8.60 30.72 13.60 45.26 18.60 60.00 23.60 74.64 28.60 14.74 5. 36 
Four No. 2 26.90 | 9.85 50.14 16.10 | 73.08 22.35 96.52 28.60 119.36 34.85 23.47 6.61 
Four No. 2/0 | 49.20 | 11.10 | 93.64 18.60 | 138.08 26.10 183.52 33.60 227.96 41.10 45.27 7.86 





These figures are based on copper at 
1aterial, costs of Dec. 1, 1921. 


After grout has set, if it is a split-frame alternator, 
remove the foot bolts, clean off the cap plates, side-shift the 
stator and put in joint coils and bridges, and connect the 
winding. Then shift the stator back to place. Raise the 
lifting screws and put in sheet-iron shims under each foot 
to make the air gap correct at top and bottom. It is advis- 
able to leave it a little less, not more than 0.006 in. (0.4 mm.) 
less on top than bottom. The unbalanced magnetic pull thus 
created relieves the bearings of some of the armature 
weight. If too much out of center, a direct-current arma- 
ture without balancing windings will have unbalanced cur- 
rents and brushes may ‘spark. The reason for setting a 
frame so that it is just comfortably clear of the armature 


15} cents, poles at 1921 average price, spans of 125 ft., supervision 7 per cent, injuries to labor 6.6 per cent, and line 


The table is computed for triple-braid weatherproof 
copper wire at 154 cents per pound, butt-treated 
Western cedar, N.E.L.A. class B poles, line hardware 
and cross-arms at market price, and for average 
spans of 125 ft. To the actual cost of material and 
labor have been added 7 per cent for engineering and 
supervision and an additional 6.6 per cent to the labor 
cost for injuries and accidents. D. C. HOPPER, 

Distribution Engineer. 
Northern Ohio Traction & Light Company, 
Akron, Ohio. 
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Experience with Carbon-Tetrachloride 


Fire Extinguishers 


OWEVER great the efforts made to prevent fire in 

power houses may be, a breakdown of insulation 
may occur, and for this reason an operator must always 
be prepared to combat flames. He must know the loca- 
tion of each piece of fire-fighting equipment, the method 
of its use and its limitations. The stations of the 
Consumers’ Power Companies are supplied with one or 
more of three classes of fire-fighting apparatus, the 
carbon-tetrachloride and soda-acid extinguishers and the 
regular fire hose. 

The carbon-tetrachloride extinguisher is the “first 
line of defense.” This type of extinguisher is fur- 
nished in l-quart and 14-quart sizes under different 
trade names. Carbon-tetrachloride liquid, under vari- 
ous designations, is used as the fire-extinguishing agent. 
This evaporates rapidly, especially in the presence of 
heat, and forms over and around the fire a “blanket” 
of non-conducting gas that will not support combustion, 
smothering the flames very quickly. The liquid gas is 
an excellent insulator, having several times the dielec- 
tric strength of air. In addition to this valuable property 
it does not injure any fabric or other substance with 
which it comes in contact. A further valuable charac- 
teristic is that it will not freeze. The non-conducting 
properties of this liquid and the gas formed from it 
make it safe to use around apparatus and conductors 
energized at any voltage, if the extinguisher is not per- 
mitted to touch er approach the energized conductor. 

In extinguishing an are the stream of carbon-tetra- 
chloride should be directed at the point where the arc 
originates. In any fire the stream should be directed 
at the base of the fire. If oil is burning in a transformer 
case or other partly closed receptacle, the stream should 
be directed across the surface of the oil, rather than 
down into it. In the latter case the heavy liquid will 
settle at once to the bottom of the oil tank, without 
doing any good. The carbon-tetrachloride extinguisher 
is the only kind with which this company is equipped 
that is safe to use on energized conductors. No other 
extinguisher should be used until not only the broken- 
down unit but all other energized apparatus in its 
vicinity has been taken off the line and made dead, and 
in the case of the high-tension circuits grounded. 

While carbon-tetrachloride will extinguish an are, it 
will not prevent it from forming again, if the arcing 
points are so close together that the voltage will jump 
the gap. If this occurs, and if it be impossible for any 
reason to get the apparatus off the line, the arc may be 
held down by repeatedly spraying the arcing points with 
the liquid, thus keeping it covered with a gas blanket. 

It must be remembered that any breakdown of insu- 
lation that is serious enough to start a fire calls 
afterward for a careful examination at least, and in 
most cases for repairs, before the unit affected can be 
depended upon for safe and reliable service. Therefore, 
if any apparatus takes fire and it is possible to take it 
off the line, it should be made dead at once, as the fire 
can be handled much better in the dead machine and it 
will be necessary anyhow to have it dead before exam- 
nation and repairs can be made. 

The tetrachloride extinguishers should be filled as 
con as possible after use, so as to be ready for any 
urther trouble that may develop and so that the refill- 
ng will not be forgotten. Enough liquid should be kept 








on hand to meet any reasonable need, and new supplies 
should be ordered before the old supply is exhausted. 

In some stations carbon-tetrachloride extinguishers 
of large capacity are installed for fighting generator 
and other fires in places difficult of access. In these 
extinguishers pressure is maintained by means of an 
air compressor or hand pump. Frequent inspection 
must be made of these extinguishers to make sure they 
are maintained at or very near the required pressure 
so that they may be ready for instant use. When used, 
immediate steps should be taken to have them refilled 
to full capacity. In case they are partly discharged, 
the normal air pressure should be restored at once and 
the tank refilled as soon as possible. 
Consumers’ Power Company, 

Jackson, Mich. 


H. J. BURTON. 


Safe Method of Mounting Supply Cut-outs 
and Meter Cabinets 


“T°HE specifications for mounting meter cut-out boxes 

and cabinets recently issued by the Edison Electric 
Illuminating Company of Boston are good examples of 
standard safe practice. These specifications are now 
written to comply with the new code requiring the cus- 
tomer’s service pipe to extend to and enter the cut-out 
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WIRING DIAGRAMS FOR SAFETY CABINETS FOR 
SERVICE CUT-OUTS AND METERS 
A—Combination safety cut-out cabinet and meter for single- 


phase. B—Safety cut-out cabinet and combination meter and 
safety switch cabinets for two or more meter installations. 


cabinet. Up to 100 amp. the company requires the 
service cabinet to be of a special improved design, per- 
mitting the mounting of a watt-hour meter in combina- 
tion with the cabinet, adapter end walls permitting the 
use of any of the standard types of meters. In sizes 
above 100 amp. the combination of the meter with the 
service cut-out cabinet is not required, the standard 
National Electrical Code fuses and switches mounted 
in a sealable metal cabinet being acceptable. Where the 
meter is not combined with the service cut-out, a 
separate cabinet with meter cut-out is required for each 
meter called for in the installation. 

Five approved types of cut-outs and cabinets are avail- 
able to contractors in the Boston Edison territory 
(Johns-Manville, Trumbull, Metropolitan, Square D and 
Westinghouse), these equipments being practically 
interchangeable as to size and fittings. They are 
adapted to either direct-current or alternating-current 
(single-phase) service, 115-volt, two-wire, or 230-volt, 
three-wire connection, thus minimizing the stock to be 
carried and the changes required in case of additional 
installation at a later date. In all sizes provision is 
made for carrying the neutral wire into or through the 
cabinet without fuse or switch, but with a “disconnect- 
ing link” to conform to the National Electrical Code. A 
solder lug is provided at the neutral terminal for the 
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connecting of the ground wire to be brought into the 
cabinet through knock-outs in the bottom. To save time 
in making connections to meters integral with cut-out 
cabinets, the proper short lengths of cut and end- 
stripped wire are provided in each case. Standard con- 
nections are shown in the accompanying diagram. 

This company has recently established a regulation 
placing upon the wiring contractor the responsibility for 
this construction and has given up the practice of fur- 
nishing switches and cabinets at its own expense. The 
company has for some time been one of the few that 
assumed this portion of the service investment. 

Boston, Mass. FIELD EDITOR ELECTRICAL WORLD. 


Forced Ventilation of Transformers 
Increases Capacity 25 per Cent 


ITH abnormally high air temperatures, such as 
exist in certain sections of southern California, it 
may be necessary to reduce the load on a self-cooled 
transformer below the transformer rating or to provide 





AIR IS BLOWN FROM THE SHEET-IRON DUCTS 
TO COOL THE RADIATORS 


some means of artificial cooling to keep the winding 
temperature within safe limits. The latter method has 
been adopted by the Southern California Edison Com- 
pany for the 5,000-kva., 66,000/16,500-volt oil-immersed, 
self-cooled transformers shown in the illustration. The 
transformers as built by the Westinghouse Electric 
& Manufacturing Company were provided with air ducts 
surrounding the base, with openings between the radi- 
ators to direct the flow of air, which is furnished by a 
motor-driven blower. A hot-spot temperature indicator 
in the winding guides the operator properly in control- 
ling the auxiliary system. 

This auxiliary method of forced cooling has proved to 
be so effective that 25 per cent greater load can be 
carried with a given temperature rise in the transformer 
windings than is possible with natural air circulation. 

FIELD EDITOR ELECTRICAL WORLD. 
San Francisco, Cal. 
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Testing Transformers in Service for 
Insulation Breakdown 


OR testing the condition of the insulation of trans- 

formers a high-potential test is probably the most 
reliable. Such a test may be made on a transformer 
installed in place provided it is disconnected from all 
lines. 

If a transformer is to be tested on account of having 
been overloaded or overheated, or insulation breaking 





VOLTAGES FOR HIGH-POTENTIAL TESTS ON TRANSFORMERS 





High-Voltage Winding to Low-Voltage Winding and Core: 


Highest Operating Voltage Test Voltage 


Ns ati a are aa he et Sa pial chccacee em Wie Oo 4,000 
550 to 4,500 (inclusive)................... 10,000 
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voltage plus 1,000 volts 
Low-Voltage Winding to Core: 
Highest Operating Voltage 
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Test Voltage 


4,000 

10,000 
Twice the highest operating 
voltage of the low-voltage 
winding plus 1,000 volts 


(Voltage should be applied for one minute) 


down on account of excess moisture in the coils, it has 
been found best to megger between windings and 
between windings and core before applying a high- 
potential voltage. If the transformer shows a low 
megger reading, it should be dried out or repaired as 
the case might be, then meggered again, and, if no 
trouble is indicated, tested by applying a high voltage 
the value of which is indicated in the accompanying 
table. The time of application for each test should be 
one minute. 

The method of testing transformers with high poten- 
tial has been developed to such an extent that a test 
transformer with a high range of voltage, of a portable 
type which can be easily moved from place to place, is 
now manufactured. It is a current opinion that no 
better method has been developed than the megger for 
indicating trouble, but as an indicator only. The megger 
will show a high resistance at times that a potential 
test will break. The high-potential method, however, 
can be recommended as a satisfactory way of making a 
test of transformer insulation. 

This information was presented in the report of the 
committee on overhead and underground systems before 
the Southwestern Electrical and Gas Association. 

Chicago, Ill. FIELD ED!ITOR ELECTRICAL WORLD. 


Unconventional but Effective 


HEN an emergency arises that requires equipment 

which cannot be obtained from a manufacturer for 
several days or weeks, the unconventional thing must 
sometimes be done, namely, to adapt existing equipment 
to the needs. In the case in mind an unanticipated load 
of indefinite duration was thrown on some oil switches 
which were threatening to overheat so badly that trouble 
was expected. In the absence of other relief some gal- 
vanized tanks several inches larger than the switch 
tanks were quickly constructed and tapped at the bottom 
and top of opposite sides for cold water inlet and outlet 
respectively. The tanks were supported so that they 
would inclose the switch tanks and water turned on. 
The makeshift performed its function satisfactorily 
until larger oil switches arrived about two months later. 

Ancon, Canal Zone. MANUEL RODRIGUEZ. 







































Financial, Engineering and Commercial 
Aspects of Interconnection 
By SAMUEL C. MOORE 


General Manager New England Power Company, Worcester, Mass. 
HE economic advisability of interconnection is no 
longer a debatable point, but if the best possible 

results are to be obtained, the engineering and financial 

aspects must have careful study. Each specific case 
of interconnection must be considered on its own merits. 

Broadly. speaking, however, contractual relations should 

be flexible. This is essential so that a working arrange- 

ment can be developed along the most economical lines. 

While it is desirable to make such interconnections 
on a basis both physical and financial that will permit 
of the most economic operation, it is equally true that 
“half a loaf is better than no bread,” and inadequate 
interconnections will invariably demonstrate the wisdom 
of a more adequate arrangement and lead to it. 

The tying together of large systems has raised many 
problems which have been only partly solved. Possibly 
the oil-switch problem is one of the most pressing. The 
service demanded of high-tension oil switches becomes 
more exacting as additional capacity is placed behind 
them. A proper system of relaying is an ever-present 
problem, and here probably more than in any other 
phase of interconnection eternal vigilance in studying 
the records of the relay performances and a proper 
knowledge in interpreting and correcting the faulty 
operation are necessary. A close follow-up on the relay 
situation will be amply repaid by the improvement and 
dependability of service. 

The problem of maintaining satisfactory voltage is 
also one of considerable moment, and in order to keep 
ahead of this problem a continuous study and forecast 
of load conditions are imperative. 

The problem of maintaining standard frequency when 
systems are tied together has presented some difficul- 
ties which are gradually disappearing. In order to 
insure a harmonious working together of interconnected 
systems, personal acquaintance between system opera- 
tors is desirable. With this object in view the New 
England System Operators’ Association has been formed. 
This association brings the men together in friendly 
intercourse, and as is invariably the case when men get 
to know each other a great deal of the friction which 
would otherwise take place is eliminated. 

Condition of load and efficiency in handling it change 
so rapidly that constant study and analysis are neces- 
sary in reviewing results obtained from each inter- 
system connection. The excessive demands, for power 
during the period of the war firmly established in the 
minds of every one connected with the industry the use- 
fulness of interconnection. This was again made appar- 
ent during the protracted drought of last fall, and had 
the railroad strike materialized, threatening a fuel 
shortage in interior points, it would have aided in keep- 
ing industry and homes supplied with energy. In the 
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great sleet storm of Nov. 27 and 28 last the numerous 
interconnections between systems not only facilitated 
handling service on lines which were still intact but 
aided in the restoration of service on lines that were 
in trouble. 

The capacity of interconnections between the New 
England Power Company system and the systems of 
the Narragansett Electric Lighting Company, Black- 
stone Valley Gas & Electric Company, Fall River Elec- 
tric Light Company, Edison Electric Illuminating Com- 
pany of Boston, Worcester Electric Light Company, 
Eastern Connecticut Power Company, Turners Falls 
Power Company and several other smaller systems 
exceeds 150,000 kw. To operate these interconnections 
successfully experienced load dispatchers and extraor- 
dinary vigilance in the careful use of water power are 
essential. 

In the final analysis economic interconnections are 
co-operative undertakings, and through their skillful 
co-ordination they benefit the public at large by the 
improved use they establish of facilities representing 
invested funds devoted to the supply of energy. Inter- 
connection is a means whereby the waste of natural 
resources and labor can be reduced, and there can be no 
question of its continued value and further extension 
in the year 1922. 


Hartford Company’s Facilities for Service 


Make New Year Window Display 


HE Hartford (Conn.) Electric Light Company 
staged this interesting window display on New 
Year’s Day by way of greeting to the local public. 
Photographs of the company’s generating plants and 





NEW YEAR’S WINDOW DISPLAY SHOWING EXTENT OF 
COMPANY’S SERVICE 


transmission towers were “interconnected” by minia- 
ture pole lines and wires. The exhibit was backed by 
a large map of the State of Connecticut on which the 
company’s retail and wholesale territories were indi- 
cated in red and green. 
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Store-Door Demonstration of 
Electric Signs 


HE fall and winter months are the best time to go 
after the small electric sign business, and this illus- 
tration shows how an electric sign company is 
stimulating the sale and rental of signs in Chicago. 
The sign is securely mounted on the body of a runabout, 
and by means of a long cord it can be illuminated by 
plugging into a socket on the customer’s premises. This 
method of actual store-door demonstration has helped 
materially in closing sales right on the spot. 
Increasing interest in the use of electric signs has 
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AN EFFECTIVE ELECTRIC SIGN DEMONSTRATOR 


been shown in Chicago this fall, with the result that 
the central-station company’s income has also increased. 
This class of business is particularly desirable as the 
average income per kilowatt of station capacity is some- 
what in excess of $100, which is about twice the average 
income per kilowatt of the entire station load. 


“Get Together” Meetings Gain Public 
Support for Utility 


EETINGS where the city officials and leading 

business men get together with the manager and 
employees of the local utility for a general discussion 
of the company’s problems have been held by the Ken- 
tucky Utilities Company. ‘We have held a number of 
these meetings and found them very helpful,” says 
Ia“ B. Herrington, vice-president of the company at 
Louisville. 

.“Personal touch, friendly relations and wide acquain- 
tance,” he says, “go a long way in Kentucky to establish 
confidence and bring about correct understandings in 
business dealings. We therefore have local meetings 
and district meetings and gather together our local and 
district managers, department heads, company officials, 
superintendents, cashiers, meter readers and stock 
salesmen. We invite the municipal authorities, bankers, 
newspaper men and important citizens to our meetings 
and endeavor not only to sell the personnel of our 
organization to them but to interest them in our busi- 
ness problems and plans. 

“Our organization is made up principally of Ken- 
tuckians and as far as possible recruits are drawn from 
the communities which we serve. We cannot afford to 
lose the co-operation of the local people. Our street- 
lighting and water-pumping contracts come up from 
year to year. We are drawing new capital from the 
sale of stock to our customers, and we are dependent 
upon the confidence and good will of our people. We 
must give them good service, tell them how hard we 


have to work to do it, let them know that we are as 
human as they are, that we are honest people in an 
honest business, convince them that the money we use 
in our business is the same kind that they earn and use 
in their business, take them in with us if they will come, 
and keep the thought away from them that there is 
some far-off, cold combination of capital seeking to take 
advantage of them. 

“There is no commission in Kentucky, and our rates 
are fixed by the city councils. During the war we ap- 
pealed to thirty different city councils for relief in the 
way of increased rates, curtailment of service and limit- 
ing capital expenditures for extensions and improve- 
ments. Assistance of some substantial character was 
secured in twenty out of the thirty cities. We have 
found that it helps to hold such meetings and to keep 
our case constantly before the public by newspaper and 
other advertisements.” 


What Other Companies Are Doing 


Albany, Ore.—Plans are being formulated by the 
Oregon Electrical Contractors’ Association for open- 
ing a home electrical in this city at an early date. 

Newark, N. J.—The electric iron campaign which 
the Public Service Electric Company conducted last 
fall in co-operation with the local contractor-dealers 
proved so successful that the company is planning to 
hold similar campaigns throughout the year 1922. In 
addition steps have already been taken to establish in 
the Newark papers a co-operative electrical page and 
the company hopes to have this under way by the latter 
part of January. 

Enid, Okla.—The Enid division of the Oklahoma 
Gas & Electric Company has organized a club called 
the Enid Division Thrift Club. All the employees are 
members and the object is to save a certain amount 
each week, if it is nothing more than 50 cents. The 
company’s preferred stock is bought every month and 
constitutes the assets. The club will close its books at 
the end of each year, and the members will be paid 
in the preferred stock of the company or cash, which- 
ever they prefer. 

Ohio.—The Northwestern Ohio Railway & Power 
Company of Toledo has closed a ten-year contract with 
the village of Elmore, Ohio, for supplying its municipal 
system with electric service. The village owns its own 
distribution and street lighting systems and furnishes 
all service used within the municipality. It is planned 
to electrify the municipal pumping plant and drive the 
present pumps with electric motors, this, in the past, 
having been done with gas engines. The contract was 
secured in accordance with the regular rates filed with 
the Public Utilities Commission of Ohio and will be sub- 
ject to any changes which may be made in such rates 
during the term of the contract. 

Augusta, Me.—The Central Maine Power Company 
has added about 4,600 hp. in connected load to its lines 
sin¢e Jan. 1, 1921. Activities on line extensions are 
being continued throughout the winter with unabated 
energy. A 5.5-mile extension is under way in the Poland 
district and one of 10.7 miles has been started in the 
Thomaston-Tenants Harbor district. The company looks 
forward to 1922 with enthusiasm, the diversified indus- 
tries of the territory showing much improvement during 
the past few months. George S. Williams is general 
superintendent. 















Generators, Motors and Transformers 
Correcting Magnetic Side Pull in Rotating Electric 
Machines.—A. M. DUDLEY.—Unless the rotating member 
of a machine is accurately centered and rigidly held, 
there is a tendency for the two members to approach 
one another and strike, with resulting damage to the 


machine. By proper connection of the windings, either 
on the stator or the rotor, it is possible to secure sym- 
metry of the magnetic field and minimize any tendency 
toward this unbalanced side pull, with its resulting 
mechanical vibration, noise and likelihood of damage. 
Numerous diagrams are given to illustrate this method. 
—Electric Journal, January, 1922. 


Refilling Commutators.—A. HERVEY.—A study of the 
insulation failure in commutators and a discussion of 
the assembly and baking of commutators.—Power, Jan. 
10, 1922. 


Generation, Transmission and Distribution 

System of Locating Faults in Underground Cable.— 
LUIGO SELMO.—The system described involves the use 
of two voltmeters, one in series with the capacity formed 
by the conductor and sheath and the other measuring 
the voltage applied across this condenser. Examples are 
given by the author of its application —L’Elettrotecnica, 
Dec. 5, 1921. 

Power Generation in Steel Plants—D. M. Petry.— 
Consideration of the operating conditions in steel plants, 
outlining means of increasing load factor and reducing 
the cost of power. Methods for utilizing waste gases are 
included. Power contracts which cover only the pur- 
chasing of power should be changed to cover interchange 
of power between steel plants and the power company, it 
is suggested.—Paper read before the Philadelphia Sec- 
tion, A. I. and S. E. E. 

Electrical Characteristics of Transmission Circuits.— 
XVII.—WILLIAM NESBIT.—Continuation of a series of 
articles dealing with high-voltage transmission. In this 
article a typical 220-kv. problem is solved.—Electrical 
Journal, January, 1922. 


Effects of Sulphur in Fuel Oil—ALLEN F. BREWER.— 
The presence of sulphur in fuel oil is detrimental, but 
its deteriorating effect can be largely avoided by adopt- 
ing proper precautions which are discussed in the article. 
—Power, Jan. 10, 1922. 

Behavior of Insulators Under the Effect of High- 
Frequency Voltages. — FRITZ GRUNEWALD. — High-fre- 
quency disturbances of high-voltage overhead lines are 
among the chief causes of insulator failures. There 
are two methods used for tests in the laboratory—the 
simple resonating circuit, resulting in a voltage shock 
test on the insulator, and the method of the coupled 
resonating circuit with the aid of a Tesla transformer. 
These two methods do not give the same results on the 
same insulator. The author claims that only the sec- 





ond test method, with the Tesla transformer, satisfies 
all requirements of a reliable insulator test and that it 
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is at the same time simpler and less dangerous to the 
operator. A great number of test data are given to 
substantiate this claim. The testing method for in- 
sulators, as published by Creighton in the Proceedings 
of the A.I.E.E., May, 1915, is essentially the method 
indorsed by the writer.—Elektrotechnische Zeitschrift, 
Dec. 1, 1921. 


Lamps and Lighting 

Code of Lighting—The report of the committee on 
lighting legislation of the I. E. S. on the code of light- 
ing for factories, mills and other industries has been 
issued to make available authoritative information for 
legislative bodies, factory boards, public service com- 
missions and others interested in enactments, rules and 
regulations for better lighting. The text has been 
divided into three parts to facilitate reference. Part 1 
contains rules arranged in convenient form for legal 
enactment or government regulations. Part 2 contains 
a discussion of the rules of Part 1; that is, it gives the 
legal requirements which must be met where a code is 
in force and also suggestions and general information 
as to desirable practice in factory lighting. Part 3 
takes up the advantages of proper and adequate illumina- 
tion, both natural and artificial, and discusses such 
lighting particularly from the standpoint of economics. 
The rules set forth in Part 1 cover (1) the illumination 
required in all kinds of business, (2) the diffusion and 
distribution of light and avoidance of glare, and (3) 
exit and emergency lighting. Part 2 gives various 
tables covering, for instance, approximate foot-candles 
in good lighting practice. Classification of light sources 
from the standpoint of glare is made, and some of. the 
causes of glare are discussed, among which are (a) 
brightness of source, (b) total volume of light (that is, 
the light source may be too powerful for comfort), (c) 
location in the field of view, (d) contrast with back- 
ground, and (e) time of exposure. Some of the advan- 
tages of good illumination are (a) reduction of acci- 
dents, (b) greater accuracy in workmanship, resulting 
in improved quality of goods, (c) increased preduction 
for the same labor cost, (d) less eye strain, (e) greater 
contentment of the workmen, (f) more order and neat- 
ness in the plant, and (g) the greater ease of super- 
vision.—Transactions I. E. S., Nov. 20, 1921. 


Traction 

Two New Types of Safety Cars for Chicago.— 
CHARLES GORDON.—This article discusses the design and 
construction of single-truck and double-truck one-man 
safety cars that are arranged for double-end operation 
with separate entrance and exit passageways and a gate 
barrier in the exit. Diagrams, photographs and tables 
of general dimensions are given for both single-truck 
and double-truck types.—Electric Railway Journal, Jan. 
14, 1922. 

Third-Rail Is Favored by Northwestern Pacific_—Ex- 
perience with third-rail support, methods of makinz 
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road crossing and feeder connections, protection of the 
third-rail, maintenance cost, bonding and effects of high 
water are discussed.—Railway Electrical Engineer, 
December, 1921. 

Selecting Designs for Electric Locomotives.—A. W. 
GiBBs.—Abstract of a paper presented before the 
Franklin Institute giving results of a comparative trial 
of steam and electric locomotives made to get informa- 
tion for the design of locomotives for the Pennsylvania 
Terminal in New York City. Relative advantages and 
disadvantages of the quill and connecting-rod types 
are both considered. Methods of determining lateral 
impact are considered, and results of several tests are 
given.—Railway Electrical Engineer, December, 1921. 


Installations, Systems and Appliances 
Electric Telpher Installation at Plymouth Gas Works. 
—H. BLYTH.—An interesting article on the handling of 
coke in the Plymouth gas works by means of a telpher or 
crane. A description is given of the electrical layout 
and overhead-suspension crane track. — Electrician 
(London), Dec. 30, 1921. 


Reconstruction of French Winding Equipment.—JOHN 
F. PERRY.—Reference is made to the difference between 
hoisting and lowering speed, a device for allowing this 
variation in speed, the duty cycles of hoisting equip- 
ment, operating costs and energy consumption for a 
specific installation. Three pages are devoted to a cal- 
culation sheet for electric winders, showing the factors 
which must be taken into consideration in selecting the 
equipment as well as the method of making the calcula- 
tions.—Beama, December, 1921. 

New Control of Lowering Speed on Three-Phase 
Cranes.—C. Ritz.—Instead of one three-phase lifting 
motor, two half-size motors, rigidly connected together, 
are used. Lifting is done with both motors in parallel, 
as if they were a single unit. In lowering a load, how- 
ever, the two motors are energized in the opposite 
torque sense. On the first “down” step an equal amount 
of resistance is connected across both rotors, so calcu- 
lated as to develop the full starting torque, which is 
about 50 per cent of the normal running torque. The 
motors will, therefore, balance each other without any 
motion if there is no load hanging on the hook. With 
a load the motor connected in the downward sense will 
start up and will reach a speed where the momentum of 
the load plus the torque of the downward motor is equal 
to the torque of the motor connected in the upward 
sense. Very small and accurate lowering speed may 
thus be obtained, which is virtually independent of the 
load. The two motors may be built very compactly as a 
twin motor in one casing. Characteristic operating 
curves of such a lifting motor are given.—Siemens Zeit- 
schrift, December, 1921. 


Electrophysics and Magnetism 

An Investigation of Fatigue of Metals —H. F. MOORE 
and J. B. KOMMER.—A work of 185 pages, including 
forty-six illustrations, based on tests of materials well 
scattered over the field of ferrous metals, in which two 
or more distinct heat treatments for each metal are con- 
sidered. A series of tests was conducted under reversed 
bending stress, using various stresses, until an endur- 
ance of 100,000,000 reversals was reached. In addition, 
corresponding static tests in tension, compression and 
shear were made, as well as hardness and impact tests. 
Magnetic analysis was employed for examining the 





homogeneity of the material tested and a study of vari- 
ous accelerated tests for resistance to repeated stress 
was made. The main purpose of the first stage of the 
investigation was to determine whether or not there 
exists, for ferrous metals, any clearly defined relation 
between static properties and ability to resist reversed 
sets.—Bulletin No. 124, Engineering Experiment Sta- 
tion, University of Illinois. 


Telegraphy, Telephony and Signals 

Operation of the Modulator Tube in Radio Telephone 
Sets.—E. 8S. PURINGTON.—The most satisfactory method 
of modulating the output current of an electron-tube 
generating circuit is by variation of the operating plate 
voltage. A study is made of: (1) Operation of the 
modulator tube as an aperiodic power amplifier; (2) the 
actual load impedance of a tube acting as an amplifier; 
(3) imperfections of the audio choke coil due to its re- 
actance; (4) the audio impedance of parts of the gener- 
ating circuit, and (5) the presence of electromagnetic 
energy in the radiator unit. The signal strength under 
conditions of no distortion, using a receiving set with 
square law of reception, is proportional to the difference 
between the peak radio power and the minimum radio 
power in the transmitter radiator unit.—Scientific Paper 
of the Bureau of Standards, No. 423. 

Wave-Length Relations for Progressive Antenna Gen- 
eration.—A. PRESS.—It is shown (1) to what extent 
non-reflected progressive waves can be expected along 
wires fed from a source of sustained oscillations, (2) 
how progressive waves can be set up in the ether, and 
(3) how the antenna wave-length factor depends on the 
radiating efficiency of such antenna systems.—Electri- 
cian (London), Dec. 9, 1921. 


Miscellaneous 

Recent Developments in Switzerland. — STANLEY 
PARKER SMITH.—A comparison between locomotives pro- 
duced by the Ateliers de Construction Oerlikon and the 
Baden Works of the Brown, Boveri Company, with a 
statement of the advance in design. The hydro-electric 
power station at Eglisau is described. It is rated at 
42,000 hp. and has a head of 35 ft. (10.5 m.). The 
Ritom station at Piotta and the Amsteg station are also 
noticed. The Furka Railway, with the 14-mile (25.6- 
km.) Simplon tunnel, and the Loetschberg Railway are 
described.—Electrician (London), Dec. 23, 1921. 

Hydro-Electric Report on St. Lawrence River.—The 
Ontario Hydro-Electric Commission’s report to the In- 
ternational Joint Commission. It is suggested that three 
alternative schemes for power development may be 
carried out, and the cost of each is given. An interest- 
ing study of the physical conditions is presented. The 
outstanding physical characteristic of the river from a 
water-power standpoint is the dependability and uni- 
formity of its flow. The average discharge of the 
St. Lawrence during the sixty-year period of observa- 
tion was about 247,000 cu.ft. per second. The total 
twenty-four-hour power which can be developed is in 
round numbers 4,000,000 hp., of which about 300,000 hp. 
is already developed. The capital cost per horsepower 
for the three schemes is approximately $95. With com- 
plete navigation improvements, this would be raised to 
the neighborhood of $125 per horsepower, and the same 
figure holds for 14-ft. navigation with the exception of 
one scheme which will cost $232 per horsepower with 
14-ft. navigation.—Canadian Engineer, Nov. 24, 1921. 










Electric Utilities Repay 60 per Cent of 


War-Time Government Loans 


UTSTANDING loans to public utilities, as shown 

by the annual report of the War Finance Corpora- 
tion, totaled $19,783,212.81 on Nov. 30, 1921. Advances 
outstanding on Nov. 30, 1920, totaled $21,132,995.52. 
Repayments during the year were $1,349,782.71. Under 
its war powers the corporation advanced $39,797,400 to 
public utilities. Of that amount $20,014,187.19 has been 
repaid. Of the foregoing amount the electric light and 
power companies borrowed $7,852,000. They have re- 
paid $4,779,250.06, leaving outstanding on Nov. 30 last 
$3,072,749.84. 
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Move to Place California Municipalities 
Under Regulation 


a the terms of an initiative measure which 
has been filed with the Secretary of State of Cali- 
fornia and which will appear on the general ballot in 
the November elections, municipally owned utilities are 
to be declared public utilities, and another similar meas- 
ure will compel these utilities to pay taxes as do the 
privately owned utilities in the state. The act declaring 
municipally owned utilities to be public utilities would 
place these departments of municipal government under 
the control of the California Railroad Commission. 

The initiative petition to place on the same ballot the 
so-called water and power act, which would provide for 
the expenditure of $500,000,000 by a board of five men 
appointed by the Governor for the development of 
water and power for general distribution by the state, 
has also been filed. 


Hoover Foresees Coal Crisis 

HAT the country might have advance notice of 

the possibility of a coal strike, Secretary Hoover 
gave a statement to the press on Jan. 19 to the effect 
that the stage is all set for an industrial disturbance 
of first magnitude. Those who heard Mr. Hoover make 
this statement did not get the impression that the gov- 
ernment has abandoned hope of influencing a settlement 
without resort to industrial warfare, but he made it 
very clear that no progress toward that end has been 
made as yet and that the line of approach has not 
even been indicated. 

Operators continue to hold a pronounced opinion that 
no strike will be called. Coal specialists in the govern- 
ment service express the opinion that neither the opera- 
tors nor the leaders in the union have any exact 
estimate as to the temper of the rank and file of mine 
workers. The anthracite workers are expected to give 
great momentum to the sentiment for a strike. They 
are well fartified with funds. It is recognized that most 


of the factors operating against a bituminous strike 
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are not present in the anthracite situation. The oper- 
ators in the non-union fields have assured Secretary 
Hoover that they will be able to attain an output of 
6,000,000 tons a week in case the mines in union fields 
are tied up. 


Abolition of Franchise Tax in 
New York Is Urged 


HE joint legislative committee on taxation of the 

New York Legislature has recommended a drastic 
revision of the tax laws relating to public utilities and 
indorsed a constitutional amendment making possible 
abolition of the special franchise tax. Regarding public 
utility taxation the report says in part: 


The present system of taxing these corporations in the 
state is a chaos of intricacy and complexity. The staff of 
the committee has reduced these complicated taxes to a 
basis which makes possible a comparison with the taxes 
paid by other business interests. The grossest inequalities 
come to light. Many of the companies, particularly some of 
the electric railway companies which are bound by a fixed 
low rate of fare, have been literally taxed into bankruptcy. 

Not all the public utilities are so unfavorably situated, 
because some have been more successful in their efforts to 
shift their burdens to the consumer through increased rates. 
Every class of public utility, however, pays heavier taxes 
than either manufacturing or financial institutions. 

It is evident that the state has been using the public utili- 
ties to a considerable extent as tax collectors, imposing upon 
them obligations which in many cases are justified only 
upon the assumption that the extra burden can be passed on 
in higher charges to certain particular sections of the con 
suming public. 

Completely satisfactory adjustment cannot be made until 
the constitution is changed so as to make practical the 
abolition of the so-called special franchise tax. 

As an immediate means of improvement, the committee 
recommends that the entire series of complicated state taxes 
on public utilities be at once abandoned, with the exception 
of the special franchise tax, which cannot be immediately 
abandoned for the reason stated above; and that in substitu- 
tion therefor a “gross net” tax be established, against 
which special franchise taxes, pending the passage of the 
constitutional amendment may be used as an offset. It is 
contemplated that the real estate of public utility corpora- 
tions, closely defined, shall continue to be taxed locally. 


St. Lawrence Report Reaches Committees 
of the House 


HAT part of the St. Lawrence report which is 

concerned with bond issues has been referred to the 
committee on ways and means of the House of Repre- 
sentatives. The remainder of the report will remain 
under the jurisdiction of the committee on interstate 
and foreign commerce, despite the vigorous efforts 
made on the floor of the House by Representative 
Dempsey of New York and others to have the report 
of the committee turned over to the committee on 


rivers and harbors. 
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California Companies Issue New Securities 
Totaling $13,000,000 


“TWO new security issues have been placed on the 
market by Califoriia electric utilities. The Pacific 
Gas & Electric Company of San Francisco is offering 
through the National City Company of New York $10,- 
000,000 of twenty-year 6 per cent bonds at 993, to yield 
6.05 per cent. The proceeds of the issue will be used 
toward the retirement of a like face amount of 7 per 
cent notes, secured by $16,000,000 general and refunding 
mortgage 5 per cent bonds, which upon release will be 
pledged under the first and refunding mortgage. 

The San Joaquin Light & Power Corporation has is- 
sued $3,000,000 in 7 per cent cumulative prior preferred 
stock with the par value of $100 a share. This stock is 
offered at 984, at which price it will net the investor 
more than 7.10 per cent. It is tax-exempt in California. 
Dividends are payable quarterly. 


Economic and Human Relations Discussed 


by President of A. S. M. E. 


PEAKING before the Chicago Section of tne Amer- 

ican Society of Mechanical Engineers on Jan. 20, 
President Dexter S. Kimball pointed out three fields 
which were essentially dependent upon engineers for 
the development of well-being individually, industrially 
and nationally. These fields were production, economi- 
cal distribution and human relations. The first had 
been so studied and developed that little anxiety re- 
mains. Concerning the economic preparation of the 
engineer, President Kimball was not pessimistic, but he 
realized that little attention had been given by engi- 
neers to the broader aspects of economics and he 
thought that it was their duty to become familiar with 
this subject. Finally, he suggested that every engineer 
do what he could toward bringing about a proper view- 
point on human relations in the industries by taking 
part in civic affairs and working with his national and 
local societies, 


Closing of Last Link in Oregon-Arizona 
Transmission Line 


NE completely interconnected transmission system 
extending from the Columbia River at a point 60 
or 70 miles east of Portland, thence to Portland, 
through Oregon, and through California into Arizona, 
will result from the final linking up by the California- 
Oregon Power Company of its transmission line from 
its present northern point at Prospect, Ore., to Spring- 
field, near Eugene, Ore. The total length of the inter- 
connected transmission system will exceed 1,200 miles. 
The last section of line to be built will be 115 miles 
long and will be operated at 66,000 volts, which later 
will be increased to 110,000 volts. Over this line the 
California-Oregon Power Company will supply power 
to the Mountain States Power Company at Eugene for 
a pericd of thirty years. The line will undoubtedly 
result in an increased development of the rich and 
fertile Willamette Valley. 

The transmission systems entering into the intercon- 
nection are the Southern Sierras Power Company, from 
Yuma, Ariz., to San Bernardino, Cal.; the Southern 
California Edison Company, from San Bernardino to a 
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point near Bakersfield; the San Joaquin Light & Power 
Corporation, from Bakersfield to a point north of 
Merced; the Pacific Gas & Electric Company, from this 
point to a point above Redding, Cal.; the Oregon Power 
Company, from Redding, Cal., to Springfield, Ore.; the 
Mountain States Power Company, from Springfield to 
Salem; the Portland Railway, Light & Power Company, 
from Salem to Portland; the Northwestern Electric 
Company, from Portland to White Salmon River; the 
Pacific Power & Light Company, from White Salmon 
River to The Dalles and Tygh Valley. The Sherman 
Electric Company connects with the lines of the latter 
company at Dufur and extends to the towns of Wasco 
and Moro, in Sherman County, Ore. 


Industrial Heating Courses to 


Start Feb. 6 


| apie electric heating courses for central sta- 
tion power engineers will begin Feb. 6 at the Mans- 
field (Ohio) factory of the Westinghouse Electric & 
Manufacturing Company and at the Schenectady 
(N. Y.) and Pittsfield (Mass.) works of the General 
Electric Company along the lines recently reviewed in 
the ELECTRICAL WORLD. On account of the pressure of 
work during and immediately after the holiday season 
upon the commercial departments of central-station 
companies it was found desirable to postpone the active 
instruction planned in these courses until the above 
date. A total of about twenty-eight registrants for the 
two courses above mentioned had been received up to 
Monday noon of this week, representing companies as 
far south as Alabama and including a good number from 
New England and the Middle East. During this in- 
terim the courses have been studied with the object of 
endeavoring to condense them into a fortnight limit. 


Chamber of Commerce Members Split 
Even on American Valuation 


HE Chamber of Commerce of the United States 

has announced the result of the referendum vote 
of its membership of 1,400 chambers of commerce and 
trade organizations on the subject of the tariff. Eight 
separate questions were submitted in the referendum, 
a two-thirds vote of the membership committing the 
national chamber to the policy established. 

The referendum declared for: 

1. Legislation which would provide for adjustment 
of tariff rates by administrative authorities in the 
event of changes of economic factors. For, 1,588; 
against, 304. 

2. Creation of a tariff adjustment board to admin- 
ister adjustable rates. For, 1,379; against, 481. 

3. Reasonable protection of American industries sub- 
ject to destructive competition. For, 1,840; against, 27. 

4. The principle of maintenance and encouragement 
of our export trade so far as consistent with the pro- 
tection of American industries. For, 1,793; against, 59. 

5. Tariff legislation to be framed and administered 
with a view to meeting discriminations by other coun- 
tries; anti-dumping legislation of May, 1921, to be 
maintained in principle. For, 1,846; against, 37. 

On the subject of American valuation the vote was 
nearly even for and against, as also was the vote as to 
whether {tariff legislation should be postponed. The 
national chamber is, therefore, not committed on either 
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Los Angeles Bond Sale Declared Illegal 


HE sale by the Los Angeles City Council on Aug. 2, 
& 1921, of $13,500,000 of power bonds to finance the 
purchase of the distribution system of the Southern 
California Edison Company within the city limits has 
been declared illegal by the California Supreme Court. 
The bonds were issued to carry 43 per cent interest, 
but owing to the large discount at which they were 
sold the Supreme Court held that the interest exceeded 
5 per cent and that therefore the transaction must be 
set aside. The bonds were hurriedly sold by the City 
Council at a discount of $1,535,000. 

Three years ago the city of Los Angeles entered into 
an operating agreement with the Southern California 
Edison Company whereby the latter was to operate its 
own distributing system in the city of Los Angeles as 
an agent for the city, with the understanding that on 
March 1, 1922, the city of Los Angeles was to purchase 
and take over this system. The price was determined 
at $11,000,000 plus additions and betterments made 
after the date of the agreement. Thus far these addi- 
tions and betterments have equaled approximately $1,- 
250,000. 


Detroit and New York Utility Companies 
Show Gains 
NNUAL reports of the Consolidated Gas Company 
of New York, which controls the New York Edison 
Company and the United Electric Light & Power Com- 
pany, and of the Detroit Edison Company were issued 
this week. While the gas properties of the Consolidated 
Gas Company continue to show a loss in both output 
and income, electrical properties show a healthy growth. 

The aggregate capital expenditures of the Consoli- 
dated and its affiliated gas and electric companies for 
1921, it is stated, were $42,396,100.98, of which 
$33,624,175.06 was for electric property and $8,771,- 
925.92 for gas property. It is estimated that in 1922 
it will be necessary to expend for additions and exten- 
sions to the gas and electric manufacturing and dis- 
tributing systems approximately $34,181,634.31. 

The combined sales of gas of the various companies 
during the year were 36,282,751,000 cu.ft., a decrease 
below the previous year of 4.78 per cent. 

The sales of electrical energy during the year, includ- 
ing that sold to the Third Avenue Railroad Company, 
the Brooklyn Rapid Transit Company and the New 
York, New Haven & Hartford Railroad Company, 
amounted to 1,186,346,264 kw.-hr., an increase over the 
preceding year of 17.25 per cent. 

At a cost of $10,559,030.01 for repairs and $1,454,- 
296.13 for renewals, or a total cost of $12,013,326.14, 
all of these gas and electric properties, it is stated, have 
been maintained in excellent repair. 

The Detroit Edison Company in its annual report for 
1921 shows net earnings, after deducting $3,433,665 for 
interest on the funded and unfunded debt, of $2,850,170. 
This is an increase of 37.6 per cent over the net of 
$2,070,936 reported for 1920, despite a decrease in out- 
put due to curtailment of industrial load. Gross revenue 
was shown at $23,382,898, an increase of 6.3 per cent 
over the $21,990,351 gross of the previous year. The 


company’s expenses decreased 2 per cent to $17,099,062. 
In his remarks’ to the stockholders President Alex 
Dow said in part: 
“The operating ratio has iallen to 66.9 per cent. 


The 
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ratio for 1916, which we considered to be a normal year 
before the war, was 54.5 per cent; in 1917 it was 63.8 
per cent, in 1918 67.2 per cent, in 1919 68.9 per cent, 
and in 1920 77.6 per cent. The actual unit costs have 
also been reduced. Our largest single economy has 
been in the reduction in the amount of coal burned pe) 
unit of electricity produced.” 


Lockwood Investigation of Incandescent 


Lamps Concluded 


FTER hearing testimony from officers of the 

General Slectric Company relative to the produc 
tion of electric incandescent lamps, the Lockwoo 
legislative committee concluded for the present its in- 
quiry on lamps. Those who appeared befcre the com- 
mittee were Douglas Dewar and Arthur L. Brockway, 
accountants; A. S. Terry, supervisor of incandescent 
lamps of the General Electric Company; A. W. Burchard, 
vice-president of that company; F. S. Terry, manager of 
the National Lamp Works of the General Electric Com- 
pany, and W. R. Burrows, manager of the Edison Lamp 
Works of the company. 

Representing accountants for the General Electric 
Company, Douglas Dewar stated that the total stock 
issue of the General Electric Company, as of Dec. 31, 
1920, was $139,026,900. Upon being asked how much 
of that amount represented stock that was issued for 
stock dividends, Mr. Dewar said there was nothing in 
his accounts of the last three years, during which time 
he has made examinations personally for the company, 
to show what proportion was stock dividends. 

Mr. Untermyer then asked: “In addition to the stock 
dividends and the cash dividend, how much has the 
company carried to surplus?” “Well, the surplus ac- 
count of Dec. 31 was $70,000,000,” replied Dewar, to 
which Mr. Untermyer retorted: “Seventy million dol- 
lars was after writing off $115,000,000 to reserve of 
plant.” “I do not know where you get the $115,000,000 
from,” Dewar answered. 

Mr. Untermyer then pointed out that the figure had 
been obtained from the report of the directors. It was 
then testified by Dewar that 50 per cent of expenditures 
for 1920 included depreciation rates of the total capital 
up to that date, plus amortization of war facilities, to 
which Mr. Dewar added that the amount was deprecia- 
tion of capital investment. The witness could not state 
from memory what the company’s expenditures for war 
construction were during the years 1917 and 1918. 


PROFITS IN INCANDESCENT LAMP BUSINESS 


Arthur A. Brockway, a certified public accountant, 
who audited the books of the company at Schenectady 
last year, testified that the General Electric Company 
had carried its overhead expenses on several items of 
manufacture to its lamp manufacturing account. The 
total cost of upkeep of the experimenting plant con- 
ducted by the company in Cleveland was written off to 
the account of incandescent lamp manufacture, Mr. 
Untermyer said. 

That profits, amounting to 150 per cent, in the sale of 
incandescent lamps were made by the company was 
charged by Mr. Untermyer during the examination of 
Mr. Brockway. 

Mr. Brockway testified that the 40-watt bulbs sold 
in retail stores for 40 cents cost the company 14.939 
cents, and the 60-watt bulbs sold for 45 cents and cost 
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16 cents at the factory. It was also developed that 
the agents got 70 per cent commission on sales and that 
the cost of distribution and other charges had been 
added to the company’s accounts, 

A. S. Terry, who supervises the manuracture of in- 
candescent lamps for the company, was questioned by 
Mr. Untermyer concerning the amounts. charged 
licensees of the company for the use of patents con- 
trolled by the General Electric Company. Terry admit- 
ted that the General Electric charged royalties on 
values in excess of the selling value of the lamps. In 
many instances, he testified, royalties on the basis of 
$1.50 per lamp were charged to manufacturers who 
sold their particular lamps for 80 cents. 


INCANDESCENT LAMP PATENT SITUATION 


Anson W. Burchard, one of the vice-presidents of the 
General Electric Company, was questioned as to certain 
financial matters. Mr. Burchard’s testimony was similar 
to that of the company’s accountant, Dewar. The vice- 
president stated that the company’s export business was 
approximately 10 to 15 per cent of the total and that 
its capital stock was substantially $173,000,000, but 
when asked as to how much of the capital stock repre- 
sented stock dividend he was unable to reply. He was 
further questioned as to patents that the company con- 
trolled and as to its plants throughout the country, and 
said that the company and its licensees control 95 per 
cent of the lamp output. 

Mr. Burchard testified with reference to German and 
Austrian patents acquired, particularly those of Just 
and Hanneman and Kusel. He also told of arrange- 
ments with Siemens & Halske pursuant to which United 
States patents taken out on their inventions in a cer- 
tain field became the property of the General Electric 
Company. Two of these relating to incandescent lamps 
had to do with the tantalum lamp and the other with a 
method of supporting the filament used in the tantalum 
lamp. The German patents of W. K. Voelker, Van 
Volten, Kremenitski, Hardman, Blau, Gottschalk, Hur- 
witz, Bergman, Reigenstrif, Shaupay, Schaller, Schu- 
mann, Schroeder, Weintraub and Frech were cited. 
Reference was also made to the Hoskins patent covering 
the resistance wire used in electric flatirons, ranges, 
heaters, etc., and the licenses issued by the General 
Electric Company to appliance manufacturers using 
this high-resistance wire. It was brought out that 
under the Hoskins license there is a schedule of selling 
prices to be observed by the licensee. An attempt was 
made to show that the General Electric Company con- 
trols the price to the jobber and the ultimate consumer. 
It was also brought out that the heating appliance 
business of the General Electric Company under the 
Hoskins patents has never been profitable. Mr. Unter- 
myer then traced the ownership of the Sibley-Pitman 
Company to the General Electric Company and the 
method by which incandescent lamps of the General 
Electric Company are sold through General Electric 
jobbing houses. 

Before placing William R. Burrows of Newark, 
manager of the Edison Lamp Works, on the stand, Mr. 
Untermyer placed in evidence a statement furnished by 
the General Electric Company upon request of the com- 
mittee, covering certain salient features of the com- 
pany’s financial data between the years 1909 and 1920, 
inclusive. The statement covers expenditures on plant 
year by year, the amount written off, the percentage of 
the write-off to the expenditures year by year, the book 
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value of the plant at the end of each year, and the sales 
bill and percentage off sales value to the sales bill. 

Reading from this statement, Mr. Untermyer pointed 
out that year from year from 1901 there have been 
write-offs every year of the expenditures made on con- 
struction to the plant. Beginning in 1901, 65 per cent 
was written off the year’s expenditures; in 1902 66 per 
cent was written off; 1903, 57 per cent; 1904, 64 per 
cent; 1905, 79 per cent of the total construction expendi- 
tures; 1906, 73 per cent; 1909, 85 per cent; 1915, 133 
per cent, and so on. 

“The lowest write-off in any of the years was the 
50 per cent of the $31,000,000 spent in 1920,” Mr. 
Untermyer said. “That was written off—no, there were 
two years, in which one was 45 per cent and the other 
56 per cent and then a year in which there was 49 per 
cent written off, so that the plant in that way has been 
written down to $66,536,000 at the present time.” 

In questioning Mr. Burrows, Mr. Untermyer brought 
out that the General Electric lamp business is divided 
into two parts, fifty-fifty. The Edison Lamp Works 
makes about half of the lamps and the National Lamp 
Works of the General Electric makes the other half. 

“How many lamps did you make in 1920?” 
Untermyer queried. 

“We made 67,000,000 large lamps and I think about 
40,000,000 miniature lamps, a total of a little over 
100,000,000, in the Edison division,” was the reply of 
the witness. 

Mr. Burrows then stated that he thought the National 
division made about the same amount, making a total 
of about 200,000,000, and that the Westinghouse was 
responsible for about 50,000,000, a grand total of ap- 
proximately 275,000,000 lamps for the year 1920. 

“IT mean to say,” the witness continued, “that the 
licensees and the so-called infringing companies made 
about 25,000,000, or a little more, and of this amount the 
independent companies make about 3 per cent or 4 per 
cent—I should say perhaps 7,000,000 or 8,000,000—and 
the rest are made by the General Electric and its 
licensees,” Mr. Burrows explained. 

It was then brought out that there were about 
twenty licensees of the General Electric, representing 
aproximately between $3,000,000 and $4,000,000 of the 
actual total business, which may be $6,000,000 when 
based upon the list price of the General Electric. 

F. S. Terry testified that Association Island in Lake 
Ontario off New York is owned by the General Electric 
Company and that its maintenance is charged to the 
lamp account. 


Mr. 





Alabama Power Completes Final Unit on 


Coosa River 

HE completion is announced of the sixth and final 

generating unit of the Alabama Power Company’s 
Coosa River development. This unit, installed at Lock 
12, adds 19,500 hp. to the capacity of the plant, which it 
brings to 110,000 hp. for the six units. The new unit 
has been placed in operation and will, President Thomas 
W. Martin is quoted as saying, make it possible to meet 
the demands of normal business, although the water 
flow will not permit continuous operation of all six units 
throughout the year. Additional demands approximat- 
ing 40,000 hp. are expected in 1922. The company has 
now completed connection of its lines through Georgia 
and South Carolina, creating an interchange of power 
between five Southern states. 
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Interconnection to Be Made Compulsory 
in Switzerland 


FL ergy el low water in Swiss streams has re- 
sulted in federal legislation regulating the distri- 
bution of hydro-electric power. The law as finally 
passed by the federal assembly makes interconnection 
between stations compulsory when the general advan- 
tages to be obtained warrant. When the supply of 
power is inadequate it is to be furnished preferentially 
for uses contributing most to the public good. Export 
of power under certain conditions is prohibited. The 
administration of the law is placed in the hands of the 
secretary-general of the Swiss Central Electric Union 
in order to obviate the building up of a government 
personnel to administer the law. The Swiss press has 
been attacking what it terms an overabundance of gov- 
ernment officials. 

In this connection the Swiss Federal Council has 
authorized a study of the question as to whether or not 
it is possible for Switzerland, which during the summer 
is able to export electric power, to import coal-produced 
electricity during the winter. Negotiations are in prog- 
ress to that end with French companies. 


Semi-Popular Demonstration of Recent 


Communication Achievements 


R. F. B. JEWETT, vice-president and chief engi- 

neer of the Western Electric Company, gave a 
most entertaining and instructive lecture on Tuesday 
evening of last week, explaining and demonstrating the 
functioning of apparatus which has made possible the 
loud-speaking telephone, carrier-current communication, 
radio breadeasting and other marked achievements in 
the communication field. The demonstration was made 
before nearly a thousand members and guests of the 
New York Telephone Society at the Engineering So- 
cieties Building, New York. During the entire lecture 
the speaker made use of the loud-speaking telephone to 
enable him to address his audience without raising his 
voice above an ordinary conversational tone. 

None of the achievements pointed out Dr. Jewett has 
been the result of any single development, but all are 
due to the combination of several, notably the wave 
filter and the audion in the réle of amplifier, modulator, 
oscillator, rectifier, etc. The hybrid coil, an older de- 
velopment, has played no small part in the achievements. 

Simultaneous telephone and telegraph communica- 
tion by means of carrier current were demonstrated 
over a wire circuit and through the ether. The effect 
which each piece of apparatus had on the original voice 
vibrations or telegraph signal was demonstrated by 
plugging the loud-speaking telephone into the circuits at 
various points. 


Chicago Case to Determine if Past Losses 
Can Be Ignored 


HETHER a commission in its ruling can ignore 

the fact that losses have been incurred owing to 
its own slowness in fixing higher rates during a period 
of rising operating costs and establish a rate at a later 
date that will not compensate for these losses will be 
the issue raised in court proceedings by the People’s 
Gas Light & Coke Company of Chicago, according to 
a recent. announcement by Samuel Insull, its president. 
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The Illinois Commerce Commission last week established 
a reduced rate for gas in the city of Chicago, and Mr. 
Insull in announcing that the company would put the 
lower rate in effect on Feb. 1, 1922, indicated that the 
adequacy of the rate would be tested in court and that 
the above question would be clearly presented. The case 
is expected to attract a great deal of attentions. 


International Conference on the French 


Superpower Transmission Systems 


T THE international conference on the French 

superpower transmission lines held in Paris on 
Nov. 21-26, 1921, a report of which has just been 
received, there were present forty-seven representatives 
of the United States, France, England, Belgium, Den- 
mark, Spain, Holland, Italy, Japan, Norway, Sweden 
and Switzerland. The object was to obtain the opinions 
of these representatives in regard to the newly planned 
high-voltage transmission lines of France, tying into 
one extensive network the coal and water resources 
of that nation. The nteeting was divided into three sec- 
tions to consider (1) production and transformation 
of the available energy, (2) design of the overhead 
lines, and (3) exploitation of the resources. The fol- 
lowing main points were discussed and partly agreed 
upon. 

Under the first section two conductors per slot in 
alternators at a voltage of 6,000 was recommended. A 
high reactance and a voltage drop of 25 to 45 per cent 
for high-speed turbo-generators up to 43,700 kva. and 
21 to 29 per cent for low-speed generators up to 7,000 
kva. were considered permissible and the use of quick- 
acting automatic voltage regulators was held to be 
advisable. No definite agreement was reached as to 
the proper test voltage of transformers for more than 
100 kv. The voltage drop of transformers, it was 
felt, should be between 8 and 10 per cent. It was sug- 
gested to omit voltage taps on these transformers and 
to ground solidly the neutral point of star-connected 
banks. Overload relays, it was argued, should be se- 
lected with greatest care and attention. No agreement 
was reached as to whether oil circuit breakers should 
be equipped with two or more breaks per phase. Sub- 
stations up to 70 kv., it was felt, should be housed in; 
above that voltage the outdoor type was favored. The 
installation of a synchronous condenser at the different 
distribution centers was considered preferable to one 
at the end of the line. The necessity of a centrally 
lecated load dispatcher was realized. 

In the section devoted to overhead lines it was felt 
that on lines of very high voltage—i.e., 220 kv.—the 
use of bimetallic conductors of steel-aluminum is pref- 
erable to pure copper lines. While most countries prefer 
the steel-tower construction, the representatives of 
Scandinavia reported good success with reinforced- 
concrete poles. The design of steel poles, it was 
thought, will largely depend upon the legislative re- 
quirements for spans and crossings of public highways 
and property. As such vast trunk lines are of inter- 
national importance, it was agreed that there should 
be identical laws in the separate countries governing 
their layout. It was brought out that in many cases 
too strict requirements are hampering the developments. 
As regarded many suggestions for crossings, use of 
double insulators was felt to be sufficient. A long dis- 
cussion was held on the voltage distribution along 
chain insulators, a very detailed report on this subject 
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being presented by Dr. C. O. Mailloux, the American 
representative. Porcelain was recommended for the 
insulators, but tests are still under way on promising 
samples of basalt insulators. 

Several representatives in the third section related 
their expcriences in the exploitation. of large power 
transmission systems. The discussion of the most suit- 
able overvoltage protection for lines of the highest 
voltage culminated in a general agreement to abandon 
old-fashioned protective apparatus, such, for example, 
as horn gaps, especially when in connection with elec- 
trolytic arresters. The use of a grounding cable, laid 
out above the power lines, was unanimously accepted. 
While the grounding of the neutral point was not rec- 
ommended for medium voltages, it was held to have 
many advantages for very high tensions. However, new 
and more effective means have to be found in this 
case to protect against telephonic disturbances. Radio 
communication between the individual stations, such 
as is in use to some extent already, was held to have 
much in its favor. 





City of Seattle’s Light and Power Bonds 


to Bring 5.70 Per Cent 


N OFFERING of $250,000 of 6 per cent and $50,000 

of 5 per cent municipal light and power bonds of 

the city of Seattle was advertised last week at a price 

to bring the following annual yield: 1927 to 1931, about 

5.70 per cent; 1932 to 1937, about 5.65 per cent; 1938 

to 1941, about 5.60 per cent. Principal and interest are 

payable from the gross revenues of the city’s electric 
system. 





New Proposition Made to Power Com- 


mission on High Dam Project 


PROPOSAL whereby a license would be issued to 

the Northern States Power Company which would 
give the Municipal Electric Company the right to take 
over the High Dam (Minnesota) development within 
five years was submitted to the Federal Power Com- 
mission at its meeting on Jan. 24, and as a result final 
action was not taken on the High Dam applications. 
The Northern States Power Company has agreed to 
accept such a license, under which it would turn the 
development over to the Municipal Electric Company on 
being reimbursed for the actual cost of its outlay. The 
Municipal Electric Company had not signified its ac- 
ceptance at the time of this writing. 

The commission at its session on Jan. 24 granted 
nine licenses and six preliminary permits. Among the 
licenses granted were those for the important projects 
of the San Joaquin Light & Power Corporation on the 
San Joaquin River in Fresno County, Cal., and the 
"1 Dorado Power Company on the south fork of the 
\merican River in El Dorado and adjoining counties 
‘n California. 

The San Joaquin corporation’s project covers a con- 
struction work with 45,000 installed horsepower. The 
power is being used for public utility purposes. A 
fifty-year license was granted. ; 

The project of the El Dorado Power Company has an 
estimated capacity of 40,000 hp. The applicant pro- 
poses to enlarge four existing reservoirs and to build 
two additional ones, In addition, a diversion dam is 
to be built, a power house constructed and a transmis- 
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sion line run to connect with the existing system of the 
Western States Gas & Electric Company. The license 
authorized carries a restriction that the storage in 
Echo Lake reservoir is not to be increased. 

The other licenses granted are as follows: Alaska 
Endicott Mining & Milling Company, 350 hp., Juneau, 
Alaska; Central Arizona Light & Power Company, 
transmission line; George Inlet Packing Company, 40 
hp., Revillagigedo Island, Alaska; J. H. Cann, 60 hp., 
Chichagof Island, Alaska; Blue Mountain Irrigation 
Company, 40 hp. and transmission line, La Salle Na- 
tional Forest, Utah; Fresh Water Bay Lumber Com- 
pany, 35 hp., Chichagof Island, Alaska; Darwin Silver 
Company, transmission line, Los Angeles to Inyo 
County mines. 

The preliminary permits granted covered the follow- 
ing projects: W. R. Banks, 300 hp., Osage River, 
Camden County, Mo.; Morris J. Leehey, 12,000 hp., 
Beaver Falls Creek, Alaska: Alaska Development & 
Mineral Company, 14,400 hp., Tyee Creek, Alaska; 
Myser & Drach, 12,700 hp., Frying Pan Creek, Col.; 
Hirst Chichagof Mining Company, 400 hp.; Chichagof 
Island, Alaska; city of Boise, 12,000 hp., Payette River, 
Idaho. 


Electrical Men Attend Lieb Lecture 


for Italian Benefit 


7 LECTRICAL men of New York City were largely 
represented at a benefit lecture given by John W. 
Lieb, vice-president of the New York Edison Company, 
at Carnegie Hall on Jan. 20, for the Italian free milk 
and relief fund. The subject was “Leonardo da Vinci, 
the Master Mind of the Italian Renaissance.” Mr. 
Lieb has been greatly interested in the strengthening 
of the bond between this country and the Italian people 
and has given much time and effort to this end. He 
spent several years of his early life in Italy, where he 
assisted in the installation of the first hydro-electric 
development in that country. While in Italy he became 
a student of the great Italian master, not alone as a 
painter, but as an eminent engineer of his time. 

Mr. Lieb’s lecture has been given before several 
bodies of electrical men and technical societies. It is 
illustrated with reproductions from the many data 
sheets left by Da Vinci depicting studies in mechanical 
and engineering as well as artistic subjects. Mr. Lieb 
has been decorated by the Italian government. 


Indiana Hydro-Electric Company Makes 
Contract for Norway (Ind.) Power 


HE Indiana Hydro-Electric Company has asked the 

Public Service Commission of that state for au- 
thority to close three contracts for the disposition of 
electric power it intends to produce from a power plant 
it will build at Norway, on the Tippecanoe River, near 
Monticello., The Middle West Utilities Company is to 
take all the energy until 1951 and is to pay for it a 
sum equal to the hydro-electric company’s operating 
expenses, interest on bonds, dividends on stocks and 
other expenses and charges. The Interstate Publi 
Service Company is to take two-thirds of the output, 
and the Central Illinois Public Service Company is to 
take the remainder. They are to pay 1} cents a kilowatt- 
hcur for prime energy and ? cent a kilowatt-hour for 
secondary energy. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, together 
with brief notes of general interest. 





Worcester Company Will Make Re- 
bates Because of Interruption to Street 
Lighting by Storm.—The Worcester 
(Mass.) Electric Light Company will 
make rebates to the towns of Shrews- 
bury, Paxton and Leicester on account 
of the interruption to its street-lighting 
service caused by the great sleet storm 
of the early winter. 


Securities of Ohio Central-Station 
Companies Exceeded $70,000,000 Last 
Year.—Despite industrial depression, 
the Public Utilities Commission of Ohio 
last year authorized the issue of public 
utility securities to the amount of 
$177,148,339. Of this amount the secu- 
rities of electric light and power com- 
panies formed nearly 40 per cent, reach- 
ing $70,130,600. 

Electrical Development and German 
Reparations.—The proposal that Ger- 
many should be allowed to discharge 
part of her reparation indebtedness to 
Great Britain by supplying German 
equipment and sending German work- 
men to build the new plants called for 
by the great scheme of electrical devel- 
opment and consolidation which has 
been sanctioned by Parliament and is 
now in its early stages has met with the 
unanimous condemnation of the British 
electrical associations, both technical 
and commercial, as well as of the elec- 
trical workmen’s unions. These bodies 
contend that the course they con- 
demn would increase non-employment, 
cheapen service, diminish national pres- 
tige, discourage embryo electrical engi- 
neers and, in short, ruin the British 
electrical industry. 

An Unusual Development of Hydro- 
Electricity in a Remote District.—A new 
reservoir for the city of Bradford, Eng- 
land, is, according to the London Elec- 
trician, about to be built in the remote 
fastnesses of the Yorkshire moors, and 
all the motive power for the machinery 
of building is to be derived from a 
hydro-electric plant whose wheels will 
be turned by water conveyed in a pipe 
line from an existing reservoir. In 
addition, this plant will provide light- 
ing and make possible a motion-picture 
show in the village which will be erected 
for the workmen near the reservoir site. 
Nor will the development be merely 
temporary. The colony that will re- 
main around the reservoirs will be far 
from an industrial area and the dis- 
trict is poorly served by rail. It is 
hoped therefore that, the hydro-electric 
Plant will solve the fuel problem of the 
village and give it permanently the 
most modern heating, cooking and light- 
ing facilities. 
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Winnipeg Hydro- Electric System 
Plans Ahead.—A survey, to extend over 
two or three years, for a new water- 
power development is being made by 
the Winnipeg (Manitoba) Hydro-Elec- 
tric System at Slave Falls, 44 miles 
above the city’s present plant at Point 
du Bois. The plan is to operate both 
plants together, the combined rating to 
reach 170,000 hp. 

Hope Again Contends with Darkness. 
—Street lights in the town of Hope, 
Ind., have again been turned off, and 
the citizens face the prospect of having 
to grope their way around in the dark 
as they did for several months last 
year during a quarrel between the 
town board and the Pulse & Porter 
Lighting Company. The trouble this 
time is with the town treasury. The 
old town board, which went out of office 
the first of the year, failed to fix a tax 
levy that would raise money sufficient 
for lighting. The new board has been 
forced to order the lights turned off. 
An issue of bonds to enable the town 
to meet the situation is considered. 


Polytechnic Institute Is Giving Lec- 
tures on Industrial Topics.—The Poly- 
technic Institute of Brooklyn, N. Y., 
is giving a course of lectures on local 
and national problems in their relation 
to the industries of the Greater New 
York district, designed “to bring to the 
attention of the leading executives and 
business men af Greater New York the 
best thought and latest information re- 
garding some of the broad topics that 
are at present receiving the considera- 
tion of the business world.” Such men 
as former Secretary of Commerce W. 
C. Redfield, Prof. W. Z. Ripley of Har- 
vard University and George McAneny, 
chairman of the New York Transit 
Commission, are among the lecturers. 

End of Quarter-Century Municipal 
Fight in Sight—A _ fight between 
Goshen, Ind., and the Hawks Electric 
Company over rates for electric light 
and power which started two years ago 
and which has often been before the 
Indiana Public Service Commission is 
about to be compromised. A prelimi- 
nary conference between members of 
the Council, members of the Board of 
Public Works, the superintendent of 
the municipal water, light and power 
plant and representatives of the Hawks 
company has been held, and it is 
thought that a compromise schedule 
will be agreed on and pending litigation 
dismissed. For twenty-five years the 
city and the Hawks company have been 
competitors. Estimates of the cost of 
the fight to the city vary from $5,000 
to $15,000, and users of electrical en- 
ergy are now paying higher rates than 
ever before, notwithstanding that dur- 
ing the last two years this competition 
hass been unusually bitter. The Hawks 
company succeeded in annulling a ten- 
year contract to provide Goshen with 
energy at a low rate after the agree- 
ment had been in effect about a year. 
The city made the contract on the 
theory that it could buy energy of the 
Hawks company cheaper than it could 
generate it at the municipal plant. 
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Associations and 
Societies 
A complete Directory of Electrical 


Associations is printed in the first 
issue of each month. 
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Providence Engineering Society.— 
The sixth annual banquet of this so- 
ciety will be held on Tuesday, Jan. 
31, at 6:15 p.m., in the Narragansett 
Hotel. Floyd W. Parsons will speak 
on “The Engineer in Public Service,” 
and Capt. Daniel A. Mackay on “Public 
Service in the Canadian Northwest.” 

Section Meetings of the A. lL. E. E— 
Among the February section meetings 
of the Institute will be these: Provi- 
dence, Feb. 3, “Radio Telephony,” by 
W. R. G. Baker, radio-engineering 


department of the General Electric 
Company; Vancouver, B. C., Feb. 3, 
“Development of the British Columbia 
Electric Railway Company’s Hydro- 
Electric System,” by J. I. Newell; 
Los Angeles, Feb. 13, “The Human 


Voice and Its Electrical Transmission,” 
by John Mills, engineer with the 
Western Electric Company. 

Public Relations Topic of Forthcom- 
ing New England Meeting.—Addresses 
upon public relations will comprise the 
program of a luncheon-meeting of the 
New England Division, N. E. L. A., to 
be held at the New Bedford Hotel, New 
Bedford, Mass., Jan. 31, at 12:30 p.m. 
President C. L. Edgar is to occupy the 
chair, and the speakers scheduled are: 
E. L. Milliken, Woonsocket, R. I.; “Em- 
ployee Relations with the Public”; W. 
P. Schwabe, Thompsonville, Conn., “Pub- 
lic Speaking”; T. C. Fales, Boston, “Re- 
lations with Bankers”; Miss O. A. Bur- 
siel, Boston, “Woman’s Public Informa- 
tion,” and J. B. Groce, Boston, “The 
New England Bureau of Public Utility 
Information.” 





Coming Meetings of Electrical and 
Other Technical Societies 


Lighting Fixture Dealers’ Society of Amer- 
ica—Milwaukee, Jan. 30-Feb. 2. 

A. I. E. E. Section Meetings—Vancouver, 
Feb. 3; Providence, Feb. 3; Los An- 
geles, Feb. 13. 

A. I. and S. E. E. Section Meetings— 
Philadelphia, Feb. 4; Cleveland, Feb. 
13; Birmingham, Feb. 25. 

New Mexico Electrical Association—Albu- 
querque, Feb. 13-14. 

Pennsylvania State Association of Elec- 
trical Contractors and Dealers—Allen- 
town, Feb. 15. 

American institute of Electrical Engineers 
—Midwinter convention, New York 
City, Feb. 15-17. (For program see 
issue of Jan. 7, page 51.) 


National Meter Committee, N. E. L. A.— 
Springfield, Ill., Feb. 15. 

American Physical Society — New York, 
Feb. 25. 


Oklahoma Utilities Association—Oklahoma 
City, March 14-16. 

Illinois State Electric Association—Chicago, 
March 15-16. 
Wisconsin Electrical 
waukee, March 
see issue of Jan. 


Mil- 
program 


Association — 
22-24. (For 
14, page 96.) 
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Commission 


Rulings 


Important decisions of various state 
bodies involving or affecting electric 
light and power utilities 


Fixing Rates for Dual Utility Where 
There Are No Data to Govern Alloca- 
tion—In the absence of information 
which would have permitted it to 
allocate the investment and the oper- 
ating expenses of a combined electric 
and water company, the Missouri 
Public Service Commission allowed for 
depreciation and return 11 per cent 
upon the combined values, holding that 
in such circumstances “it may suffice to 
fix rates which will produce a reason- 
able return on the combined. plants, 
with the proviso that the: rates for 
either plant shall be reasonable by 
comparison with rates at other localities 
of about the same size and similarly 
situated.” 


Line Losses Due to Faulty Construc- 
(ion Should Not Be Reflected in Rates. 

The North Dakota Board of Railroad 
Commissioners in fixing' rates for the 
Sheyenne Valley Light & Power Com- 
pany found that there was an unusually 
heavy loss—approximately 50 per cent 

in transmission, due partly to trans- 
former loss and partly to faulty con- 
struction of transmission lines, on 
which steel conductors are used. The 
commission was of the opinion that to 
compel the consumers to bear the ex- 
penses of the heavy line losses would 
be unfair and impose an undue burden 
upon them, although to rebuild the 
entire system would involve an increase 
in rates to provide additional revenue 
for return on investment. 

Waste Caused by Competition.—In 
sustaining an action to prevent the 
entry of a competing electric utility 
into the city of Idaho Springs, the Pub- 
lic Utilities Commission of Colorado 
made these observations on the fallacy 
of competition being the life of trade 
where public utilities are concerned: 
“This sentiment carried out to a logical 
conclusion invariably resulted in rate 
cutting, the destruction and wiping out 
of weaker concerns by vast aggrega- 
tions of wealth, until the country is now 
strewn with derelicts representing hun- 
dreds of millions of wasted wealth and 
untold human effort and endeavor. In 
very many instances cut-throat compe- 
tition in the end resulted in a combina- 
tion of warring interests and an enor- 
mous increase in rates that were not 
justified and were detrimental to the 
welfare of the general public. To pro- 
tect the public from such pernicious in- 
fiuences the legislatures of all our states 
have resorted to remedial legislation 
and vested courts and communities with 
regulatory powers to prevent the abuses 
spoken of.” 


Letting Consumers Pay for Meters, 
with Refund in Installments.—A small 
Wisconsin utility which because of lack 
of funds had difficulty in supplying its 
customers with meters had been con- 
necting them without meters at a flat 
rate of $1.50 a month. The Wisconsin 
Railroad Commission condemned the 
practice as inconsistent with the costs 
of service and likely to result in a long 
delay in meter installation. It ordered 
instead that the customers fpay for 
the meters, the company to refund the 
costs in installments of 50 per cent 
of the monthly bills. 


Lighting Ranked Above Power 
Service.—The use of electrical energy 
for lighting purposes is in the opinion 
of the Idaho Public Utilities Commis- 
sion a higher use than that for com- 
mercial purposes, and the lighting 
customers must be served first in case 
there is not sufficient electrical energy 
for both lighting and power customers. 
However, it is the duty of a_ public 
utility to furnish service to all its 
patrons, and where it cannot do this 
either from own system or other- 
wise, a competing company should be 
permitted to enter the territory and 
fill the needs. 

Differentials in Rural Service, —In 
establishing rates for rural service for 
the Monroe Electric Company the Wis- 
consin Railroad Commission _- said: 
“The applicant has asked that differen- 
tials be made in the rural charges in 
order to apply to consumers who have 
been taken on under the company’s 
different plans. We do not believe, 
however, that such a plan is advisable. 
The utility has failed to adopt a uni- 
form policy in the past in making its 
extensions, and we believe that the 
rural charges as outlined, in addition to 
eliminating the confusion incident to 
schedules bearing different charges, will 
also adequately provide for the finan- 
cial needs of all rural extensions now 
being operated.” 

Extending Transmission Lines and 
Fair Return.—The Illinois Commerce 
Commission, dealing with the question 
of fair return on extensions made by 
the Southern Illinois Light & Power 
Company, which serves fifty towns in 
southern Illinois, held that it is not 
necessary for each individual extension 
by itself to be made to pay a fair 
return, but rather that the entire busi- 
ness of a public utility is to be con- 
sidered. “In the instant case,” said 
the commission, “service to the village 
of Bingham would constitute a very 
small percentage of the total service 
rendered by the Southern Illinois Light 
& Power Company. The fact that a 
small annual loss would be experienced 
in rendering this service would make 
very little difference in the return to 
this company upon the value of the 
whole property. In the opinion of the 
commission the consideration of the con- 
venience of the public to be served by 
this extension entirely outweighs all 
other considerations which have been 
offered in evidence.” 


its 


GUCSSRSTHRSTAEA TERE RRR e eRe eRe REE Ee HEE TEESE eee eee eeeeeeeeeReeeses, 
. 





Recent Court 
Decisions. 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 





Measure of Damage Caused by Grant 
of Right-of-Way.—The Supreme Court 
of Wisconsin in establishing a measure 
of the damage caused by the grant of 
a telephone right-of-way (Riddle vs. 
Lodi Telephone Company) declared it 
to be the difference between the value 
of the premises as they were without 
the telephone line and the value of the 
premises after the line was erected, not 
considering the accessibility of the line 
to plaintiff’s home. (185 N. W. 182.)* 

Injury Caused to Workman by Horse- 
play of Fellow Laborers Does Not Arise 
Out of Employment. -The Supreme 
Court of California has found, in Great 
Western Power Company vs. Industrial 
Accident Commission, that an injury to 
a workman caused by two other work- 
men falling upon him while they were 
engaged in playful scuffling ‘did not 
arise out of his employment and thus 
did not render his employer liable for 


damages, no claim being made _ that 
such wrestling was habitual or that 
the employer had knowledge of it. 
(201 Pac. 931.) 


Principle of Comparative Negligence 
and Apportionment of Damages.—No 
error was found by the Georgia Court 
of Appeals, in Burdasaw vs. Augusta- 
Aiken Railway & Electric Corporation, 
in this charge of the lower court to the 
jury: “If you find from the evidence in 
this case that both parties are at fault, 
and that the plaintiff by the exercise 
of ordinary care could not have avoided 
the consequences to herself of the de- 
fendant’s negligence, she may never- 
theless recover, but her damages shall 
be diminished by you in proportion to 
the amount of default attributable to 
her.” (109 S. E. 530.) 

New York’s Transit Commission Not 
an Unconstitutional Body.—In a unani- 
mous decision the Court of Appeals of 
New York State has held that the 
Transit Commission act passed by the 
Legislature of 1921 was constitutional 
and that the Board of Estimate and 
Apportionment of New York City must 
hand over to the Transit Commission 
the sums it had asked for. The Board 
of Estimate declined to honor these 
requisitions, and the Transit Commis- 
sion anplied to the Appellate Division, 
First Department, for an order requir- 
ing the board to make such an appro- 
priation. Again the board refused, and 
took the case to the Court of Appeals 
It is understood that the case will 2g 
to the Unied States Supreme Court. 





*The left-hand numbers refer to th: 
volume and the right-hand numbers to tl! 
page of the National Reporter System. 
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Charles R. Wanneman has been ap- 
pointed chief engineer of the New York 
Public Service Commission. In 1910 
he was made inspector of the old Second 
District commission in the division of 
transportation. In 1914 he became 
chief of division of steam railroads, and 
in 1918 his duties were extended to in- 








clude those of the engineer of grade 


crossings. Later he had charge of 
steam railroads, electric railroads and 
grade-crossing eliminations in the state 
outside of Greater New York. His new 
position as chief engineer places him 
in charge of engineering and inspection 
work, for the commission, of all steam 
railroads, street railroads, grade cross- 
ings, electric light companies, gas com- 
panies, telephone and telegraph com- 
panies throughout the state. Previous 
to his appointment on the old commis- 
sion Mr. Wanneman was acting chief 
examiner of the State Civil Service 
Commission and assistant engineer for 
the State Engineer and Surveyor. Prior 
to that he had been for some time in 
the employ of the Pennsylvania Rail- 
road. He is a graduate of Cornell Uni- 
versity and resides in Albany. 

Charles W. Price, who has just re- 
tired as editor of the Electrical Review 
after nearly forty years in the editorial 
chair, was the guest of honor at a 
luncheon given by a number of his 
friends in the electrical industry on 
Jan. 18 in New York at the Lotos 
Club, of which Mr. Price has also long 
een secretary. Appreciative tributes 
o Mr. Price’s veteran service to the 
leectrical industry were paid in brief 
ddresses by E. W. Rockafellow, West- 
rn Electric Company; Gen. J. J. Carty, 
merican Telephone & Telegraph Com- 





Men of the Industry 


Changes in Personnel—Responsibilities and Association Appoint- 
ments of Men Engaged in Professional, Executive, Operating 
and Commercial Branches of the Industry 
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pany; O. H. Caldwell, representing 
James H. McGraw, president McGraw- 
Hill Company; F. S. Terry, General 
Electric Company; A. Wilson-Lawren- 
son, National Carbide & Carbon Com- 
pany; W. L. Goodwin, Society for 
Electrical Development, and _ others. 
Messages of regret were also received 
from Henry L. Doherty, Chester S. 
Lord and M. H. Aylesworth, who were 
absent from the city. As already noted 
in these columns, the Electrical Review, 
over which Mr. Price so long presided, 
has been purchased by the McGraw- 
Hill Company, which will continue to 
publish it in Chicago, but as a monthly 
magazine for practical maintenance 
men, under the title Electrical Review 
and Industrial Engineer. 

F. M. Feiker, vice-president of the 
McGraw-Hill Company, who for the 
past eight months has been assisting 
Secretary Hoover in the reorganization 
of the Department of Commerce, has 
resigned. Mr. Feiker has not, however, 
completely severed his relations with 
the Secretary or the department. He 
has been appointed a special agent of 
the Bureau of Foreign and Domestic 
Commerce, to continue in a consulting 
capacity the work he has been doing. 
Last May Mr. Feiker received leave 
of absence from the McGraw-Hill Com- 
pany to join the Department of Com- 
merce as a_ special administrative 


assistant of Secretary Hoover. He was 
selected because of his very wide 
knowledge of and experience and 


acquaintance in the American industrial 
field. 

Under the direction of Mr. Feiker 
and Dr. Julius Klein, Director of the 
Bureau of Foreign and Domestic Com- 
merce, the industrial and _ business 
contacts of that bureau have been en- 
larged, business relations with trade 
association committees have been estab- 
lished and the so-called commodity 
divisions of the bureau created. Mr. 
Feiker has drawn some fifty or sixty 
experts from the business world to the 
Department of Commerce to be of 
direct and specific service to American 
business. During Mr. Feiker’s stay 
with the department, Commerce Re- 
ports, the government’s official foreign 
trade paper, has been changed from a 
daily to a weekly publication and its 
style and appearance have been com- 
pletely altered to meet more nearly the 
needs of business. The Survey of 
Current Business, a new publication 
destined to be of much assistance to 
American business men, was brought 
into existence. Mr. Feiker’s services 
extended to the Bureau of Standards, 
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the Bureau of the Census and other 
parts of the department. He served as 
editorial adviser on the department’s 
board of editors. 


L. J. Moore, formerly electrical engi- 
neer, has recently been appointed exec- 
utive engineer of the San Joaquin Light 
& Power Corporation, Fresno, Cal. Mr. 
Moore has had a quite varied experience 
in electrical engineering and is well 
known on the Pacific Coast through his 
activities in the technical societies. He 
was born April 27, 1885, in Iowa, and 
was graduated from the Iowa State 
College in electrical engineering in 
June, 1908. Immediately therafter he 
was employed by the Telluride Power 
Company in Utah, following which he 
became instructor for the Telluride 





L. J. MOORE 








Institute. In 1911 he entered the 
employ of the San Joaquin Light & 
Power Corporation, holding various 
positions as inspector, construction 
foreman, maintenance foreman, chief 
dispatcher, technical assistant to the 
general superintendent, and finally, in 
1918, was promoted to the position of 
electrical engineer. In that position he 
had charge of the design of transmis- 
sion lines, substations and generating 
stations, including both steam and 
hydro-electric stations; among the 
latter being included two automatic 
generating stations. Mr. Moore is an 
associate member of the American 
Institute of Electrical Engineers and is 
chairman of the apparatus committee 
of the Pacific Coast Electrical Associa- 
tion. His present position as executive 
engineer is virtually that of technical 
assistant to the general manager of the 
corporation. 

Victor Bagley, for the past two 
years line superintendent Central 
Maine Power Company, Augusta, Me., 
has resigned to take up a line of work 
outside the electrical field. Mr. Bagley 
began electrical work thirty years ago 
as a lineman with the Bath & Bruns- 
wick Light & Power Company and 
later became district superintendent 
from which post he was advanced to 
the supervision of the entire Central 
Maine system. 
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G. W. Atkinson has resigned as elec- 
trical engineer of the United States 
Armory, Springfield, Mass., and has 
been appointed superintendent of 
power and maintenance of the Gilbert 
& Barker Manufacturing Company, 
Springfield. Mr. Atkinson was born 
at Morocco, Ind., in 1883, and received 
the degrees of B.S. and E.E. from 
Purdue University in 1908 and 1911. 
In April, 1909, he entered the office of 
the Supervising Architect, Treasury De- 
partment, Washington, D. C., as elec- 
trical and mechanical engineer, dealing 











G. W. ATKINSON 





with the design, construction and 
operation of all mechanical equipment 
entering into federal buildings and in- 
cluding a large number of power 
plants. In this post Mr. Atkinson per- 
formed a large amount of inspection 
work in three-fourths of the states of 
the Union. From June, 1917, to Jan. 
1, 1922, he was electrical and consult- 
ing engineer at the Springfield Armory. 
Here he had charge of design, con- 
struction and operation of all steam 
and hydro-electric power plants, the 
complete electrification of -all shops, 
signal systems, buildings, road work, 
factory facilities, ete. This work in 
general included advancing the type of 
equipment from that of the Civil and 
Spanish wars to modern standards, and 
this was done virtually without shut- 
downs. Mr. Atkinson is an associate 
member of the American Institute of 
Electrical Engineers and a director of 
the Engineering Society of Western 
Massachusetts. 

E. T. Martin, formerly associated 
with the miniature-lamp sales depart- 
ment of the National Lamp Works, 
General Electric Company, has been 
appointed assistant to the manager 
of the Federal Miniature Lamp Di- 
vision, New York City. 

William E. Skinner, formerly with the 
electrical department of the Chicago, 
North Shore & Milwaukee Railroad, has 
formed the Associated Engineers, Inc., 
with offices at Milwaukee, Wis. He is 


vice-president of the company and will 
have the active management. Mr. Skin- 
ner is a member of the A. I. E. E., the 
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A. A. E. and the Society of American 
Military Engineers. He holds a reserve 
commission in the United States Army. 


F. W. Price, for a number of years 
Southern district manager of the Apex 
Electric Distributing Company, has 
been appointed Eastern district man- 
ager in charge of the territory of 
metropolitan New York, eastern Penn- 
sylvania, New Jersey, Maryland, West 
Virginia and Virginia. : 

Roy M. Brown, formerly assistant 
sales manager in charge of advertising 
for the Apex Electrical Manufacturing 
Company, Cleveland, has been appointed 
vice-president and general manager of 
Andrews, Brown & Cole, Inc., succes- 
sors to the Morton Company, Cleveland. 


Daniel G. Head, for several years 
field representative in the New Eng- 
land territory for the Federal Minia- 
ture Lamp Division of the General 
Electric Company, has become sales 
manager for the Culver-Stearns Manu- 
facturing Company, Worcester, Mass., 
manufacturer of automotive electric 
lighting accessories. Mr. Head has 
had a number of years of experience 


in the field of automotive electric 
lighting. 
Herbert Metz, who has been con- 


nected with the farm electric equipment 
department of the Western Electric 
Company for a number of years, has 
been appointed power and light sales 
manager, with headquarters at the 
company’s general offices in New York. 
Mr. Metz was graduated from Pennsyl- 
vania State College in 1914 and became 
connected with the company shortly 
afterward, taking the commercial stu- 
dent course at the company’s Haw- 
thorne plant near Chicago. In 1915 he 
took a position in the advertising de- 
partment in New York. Later he spent 
a year in the Rocky Mountain territory 
doing sales promotion work. For the 
last two years he has been in charge 
of farm electric light plant advertising 
in the New York office and has been 
closely connected with the extensive 
farm-lighting plant campaigns of the 
company. 


. 


Charles P. Praitsching, who for a 
number of years covered the New 
England States and part of New York 
State for the sales department of 
Shapiro & Aronstein, Inc., manufac- 


turers of lighting fixtures, died on Dec. 


15, 1921. 

Frank N. Jewett, who had been as- 
sociated with the Wagner Electric 
Manufacturing Company for the past 
twelve years, died at his home in St. 
Louis on Jan. 4. Mr. Jewett had been 
in failing health for the last two years. 
He was a member of the Electric 
League, the St. Louis Electrical Board 
of Trade and the A.I.E.E. 

Charles F. Schneider, general fac- 
tory superintendent of the Robbins & 
Myers Company, Springfield, Ohio, 
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Albert J. Young, Jr., formerly man- 
ager of New York district sales for 
the Sprague Electric Company, has been 
made manager of the conduit and sup- 
ply division of the company. Mr. 
Young has been with the Snrrague 
company during his whole business 
career, starting in its employ as a clerk 
in the cost department in 1903. Three 
years later charge of the cost depart- 
ment was given to him. In 1907 he 
was transferred to the sales depart- 
ment as inside salesman, and a little 
more than a year afterward received 
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the appointment of sales agent in the 
metropolitan district. This position he 


held until 1920, when he was made 
manager of sales for the New York 
district. 


T. H. Hays has been appointed man- 
ager of the Indianapolis office of the 
Westinghouse Electric & Manufac- 
turing Company. 

H. W. Cross, for several years turbine 
engineer for the General Electric Com- 
pany in its Chicago office, has been 
made the head of the Boston office of 
the C. H. Wheeler Manufacturing Com- 
pany. 
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died from an attack of acute indiges- 
tion suffered at the plant of the com- 
pany on Jan. 12. Mr. Schneider was 
appointed general factory superin 
tendent only recently. He entered the 
employ of the company in 1897 as 
foreman of winding, and wound and 
assembled with his own hands the first 
power motor ever built by the com 
pany. He gradually worked his way 
up from this position to that of su- 
perintendent of Plant No..1, holding 
this place for a number of years until 
his recent promotion to the positio! 
of superintendent of all plants. Pr 
vious to his employment by the Ro! 
bins & Myers Company Mr. Schneid: 
had several years’ experience in « 
tral-station work. 














| St. Louis Jobber Sees More Business, 
Less Liquidation in 1922 


HE volume of jobbing business in 1922 will probably be 
somewhat larger than it was in 1921, according to H. N. 
Goodell, St. Louis district manager of the Western Electric 
Company, interviewed recently by a representative of the 
ELECTRICAL WORLD and, on account of fewer price drops 
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Trade and Market Conditions 


Business Reviews, Together with Market Letters 
from Important Trade Centers, on the Supply, Demand and Prevailing Prices of 
Electrical Apparatus and Supplies 
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last year. 

“Certainly no 
boom is expected 
in 1922 business,” 
Mr. Goodell con- 
tinued, “and any 
further increases will come quite gradually. Better crops 
and better values for farm products will be of considerable 
general help and should directly aid the sale of farm-lighting 
outfits. Liquidation of costs of building materials and labor 
is necessary, and this is slowly being obtained. The new con- 
struction work next year will be principally of institutions 
and residences as most of the industrial concerns are now 
overbuilt and will be until the industrial situation is substan- 
tially improved. The central-station companies are expected 
to continue their expansion, and in the resultant business the 
jobbers will naturally find their share. An optimistic view 
of 1922 business is entirely warranted.” 


Price — aximu' 
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CHART SHOWING THAT ELECTRICAL MATE- 


RIALS DID NOT INCREASE PROPORTION- 
ATELY WITH OTHER PRODUCTS 


Steei-Pole Market More Active Since 
First of Year 


NQUIRIES for and sales of steel poles and transmission 

towers have improved considerably since the first of 
January, according to a survey of conditions in that field. 
Sales are better than during the entire last quarter of 
1921. The month of December was naturally very slow, 
business being held over for various reasons until the 
new year. One of the important reasons for delaying orders 
until then was the fact that on Jan. 1 the war tax on 
freight bills was eliminated. This came to a large figure 
m a carload of steel poles. 

There are many inquiries for steel poles and towers, 
ind investigation discloses that these queries are the fore- 
unners of much proposed spring construction. There are 
uite a number of combination railway and lighting pole 
obs awaiting favorable action by property owners in vari- 
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ous cities. The street-railway companies are buying only 
such poles as are necessary, on account of their generally 
poor financial condition. On the other hand, central-station 
companies and those municipalities owning their own light- 
ing poles are in much better financial condition. One solu- 
tion of the problem put forward by an interested manu- 
facturer is to have the lighting company collect sufficient 
funds to provide steel poles for lighting and charge a 
proportion of their cost to the street railways for use as 
span supports. One company reports some export in- 
quiries, but foreign exchange conditions militate against 
export sales. 

Current prices are said to be on a level with those pre- 
vailing in June, 1916. There was a general drop in prices 
during the last quarter of 1921. The market at the present 
moment is firm, and it is doubtful whether there will be 
any further downward movement for some time to come. 
Deliveries are good, ranging from thirty to sixty days on 
tubular steel poles and from one to three weeks on steel 
towers. 

The outlook, manufacturers agree, is for better business 
all through 1922 than during 1921. The increase is expected 
to be very gradual but permanent. 


Insulators Quiet, with Improvement 
Looked for in Spring 


HE insulator market in the last two months has become 

uniformly quiet, but manufacturers are a unit in looking 
for a good demand to develop early in the spring. That 
there is a large volume of line construction needed and 
proposed for spring is known. One manufacturer states 
that a number of large inquiries are now developing into 
negotiations. Last spring many central-station companies 
would have gone ahead with extensions and new lines if it 
had not been for the tight money market and the high price 
of materials. Since that time there has been a general price 
liquidation in this line and money can be obtained much 
more cheaply. For these reasons producers of insulators 
are expressing confidence that early spring will see a 
revival of sales. 

Current sales are reported as somewhat spotty. Some 
manufacturers state that they have been small but steady 
all during the past year and that neither December nor 
the first part of January showed any improvement over the 
previous twelve months; other manufacturers are experi- 
encing a demand running from 60 per cent to 80 per cent of 
the 1920 demand. With some companies there was a flurry 
of sales early in the fall, and for a short time production 
was just about able to keep ahead of orders. This was 
momentary, and at the present there are practically no pro- 
ducers working full time. 

Deliveries are about normal. Some plants have attempted 
to carry certain popular sizes and as a general rule can 
make prompt shipments. Goods which must be manufac- 
tured after receipt of order can be immediately put in 
process, and normal delivery is from three to six weeks, 
depending on the class of material. Glass insulators can 
be shipped in 3 to 4 days in ordinary quantities. Prices of 
both the high-tension porcelain and the glass insulators 
were dropped about 10 per cent early in January by several 
large manufacturers. A few companies have guaranteed 
them for the first quarter. The decrease was the third in 
a year, and it is estimated that the cost of this product is 
25 per cent below the high level reached in 1920. There is 
no expectation among the manufacturers of any further 
liquidation in the near future. 

















Brazilian Electrical Market Quiet 


HE market for electrical goods in Brazil is quiet at the 

present time, according to advices received from an 
official of an American electrical manufacturing company 
who is stationed there. This situation is due in part to 
the exchange problem and in part to liquidation of prices 
in this country. The Brazilian public feels, said this 
official, that as long as the exchange value of the milreis 
is only about half as much as normal, investment in Ameri- 
can electrical goods will not bring a proper return. How- 
ever, the country is moderately prosperous, and the exchange 
condition would not prove such a deterrent to buying if 
Brazil was convinced that liquidation of prices here had 
come to an end. The American public has reached this 
frame of mind, and it is only a matter of time before it 
will be communicated to the South American republic. 

The future of Brazil electrically, he continued, is very 
bright. The population of the country is slightly in excess 
of 25,000,000. Of this number about 7,000,000 may be con- 
sidered as a prospective market for electrical goods. The 
country is one of almost unlimited water power and as is 
well-known has other great natural resources, the develop- 
ment of which will demand the use of this water power. 
There are many large electrical projects under considera- 
tion, but virtually all of them are being held up temporarily 
on account of financial considerations. Thus the market 
for large electrical equipment has been virtually dor- 
mant for some time. There has, however, been a good 
market for wiring supplies, appliances, lamps and other 
small electrical products. 

The most serious competition encountered by American 
firms in Brazil, he remarked, is of German origin. People 
in Brazil have no particular animosity toward Germany 
and so lower prices give the German manufacturer a 
temporary advantage. However, this cannot last long, he 
said, for Germany is conducting a gigantic bankruptcy 
sale and cannot continue it indefinitely. Contrary to general 
expectations, deliveries of German-made goods, including 
even locomotives, heavy machinery and fabricated material, 
were good for some time after they re-entered the Brazilian 
market. At the present they are lengthening, and, it is 
thought, will continue to increase. There has been no marked 
importation of the new German incandescent lamp into 
Brazil. 





December Electrical Exports Bring 1921 
Total to $95,814,885 


XPORTS for December, 1921, amounted to $5,177,276 

and showed an increase over the preceding month of 
nearly $1,000,000. This figure does not compare with the 
total for December, 1920, which saw American electrical 
manufacturers selling $13,812,180 worth of their product 
to foreign customers. In spite of the decline in exports 
which began in March, 1921, the total for *920 was only 
$6,175,119 in excess of 1921 exports, as shown in the accom- 
panying table. Leading authorities estimate that electrical 
materials have shown an average drop of 15 per cent from 
1920 prices so that while the value of all electrical goods 
exported has dropped about 73, the volume has actually 
increased over 1920. With this in mind cs well as the 20 
per cent increase registered by December, 1921, as compared 
with the previous month, electrical exporters are justified 
in taking an optimistic view of the future. 

In eight of the items listed 1921 showed an increase over 
1920. These include dynamos and generators, insulated wire 
and cable, carbon-filament lamps, meters and measuring 
instruments, motors, telegraph and telephone apparatus. 
Motor exports showed the largest total, amounting to 
$15,444,564, about $2,000,000 ahead of the previous year. 
Transformers had the largest percentage of gain, their 
value, $7,988,440, being 66.5 per cent ahead of last year. 
The greatest decrease in volume was shown by batteries, 
which dropped from $6,633,542 to $3,831,738, or almost 50 
per cent. Other large drops were noted on carbons, interior 
wiring supplies, metal filament lamps and heating and 
cooking apparatus. 

As compared with the previous month, December showed 
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increases in battéries, dynamos and generators, heating and 
cooking apparatus, metal-filament lamps, meters, motors, 
switches, telegraph and telephone apparatus and miscel- 
laneous items. Decreases were shown by fans, carbons, 
insulated wire and cable, interior wiring supplies, trans- 
formers and several other items. The largest increase was 
on motors, amounting to almost $500,000, or 100 per cent. 














December December 1920 1921 
1920 1921 Total Total 

RROMOB i 5s vin eumtens $649,769 $176,580 $6,633,542 $3,831,738 
CI en ds eae + be 123,793 29,430 1,477,831 433,869 
Dynamos and generators.. 1,487,282 620,831 7,796,305 7,942,473 
Fans 257,432 29,165 1,364,742 1,270,253 
Heating and cooking ap- 

paratus 206,548 73,818 1,801,127 1,637,450 
Insulating wire and ecable.. 1,301,307 362,899 8,208,539 8,573,820 
Interior wiring supplies. . . 442,129 82,184 3,386,068 1,848,793 
Arc lamps 2,610 938 25,098 13,795 
Carbon-filame ntlamps. 19,622 3,070 114,542 125,045 
Metal-filament lamps 463,487 145,537 4,051,835 3,148,635 
Magnetos,spark plugs,etc. 314,185 34,607 3,601,419 1,313,614 
Meters and measuring in- 

struments......... 332,314 121,811 2,676,548 2,726,448 
ee re 1,702,846 950,285 13,421.550 15,444,564 
Kheostats and controllers. 81,569 33,649 707,719 1,044,393 
Switches and accessories. . 568,343 105,907 4,438,709 4,033,299 
Telegraph apparatus..... 101,605 54,165 713,798 1,010,891 
TOOE c 63. «hase ese 544,068 319,768 3,898,987 4,797,923 
Transformers.........se 696,057 258,602 4,803,158 7,988,440 
RIOIUECS oa neck ca 3 58 4,517, 214 1,774,030 32,868,433 28,628,982 

DRM 02s.. cg eR S $13, 812, 180 $5, 177, 276 “$101, 990, 004 "$95,814,885 


In not a single item is there found an increase over the 
same period in 1920. The figures in the accompanying table 
were obtained from the Bureau of Foreign and Domestic 
Commerce, Washington, D. C. 





Metal Market Situation 


HE week opened with both consumers and producers of 

copper indifferent, an attitude that is apt to last for 
some time. Consumers have practically covered their needs 
for the next sixty days, while the large producing companies 
made large enough sales in the last quarter of 1921 to 
carry them through a quarter of dullness. Some of the 
smaller producing interests are showing a disposition to 
sell at-concessions. Probably in the hope of assuring them- 
selves outlets when new supplies come from the companies 
about to resume operations. These small producers aré 
offering electrolytic for shipment even into the second 
quarter for as low as 13} cents delivered, while the gen- 
eral market is at 132 cents to 14 cents per pound. 

Export demand is light. For several days there has een 
little buying of American electrolytic, and the tone of the 
market continues consistently weak. On Monday, Jan. 23, 
there were no exports from the port of New York at all. 
The week before the outgo was 3,185 tons, more than harf 
of which went to Germany. Total exports for 1921 were 
278,145 tons, the largest since 1918. These exports, how- 
ever, included some manufactured shapes and contents of 
copper sulphate. 

Tin prices have been weak during the past few days. The 
London market declined £3.17.6 to £4 per ton, and as a 
result the price of tin in New York is ~ cents per pound 
lower. 





NEW YORK METAL MARKET PRICES 






Jan. 17. 1922 Jan. 24, 1922 
Copper: £ es 4d.  -. a 
London, standard spot.........seesesees re: oe ae 64 17 6 
Cents per Cents per 
Pound Pound 
PTE SR. 5 skh 5a de 3 + Raha SERS idle Chowk ss 13.75-13.87} 13.75 
Electrolytic...... re eee eT ee eye 13. os 13.50-13.62 
TE I er oe ne ares eae 13.06 13.00 
RP SS 3 lo Sol We hs oh ae a thie wa pa ie 15.00-15.25 15.00—-15.25 
Lead, Am. S. & R. WR one Tae Rama sl wane 4.70 4.70 
Antimony ee en eer eer te Wa ee yet fr Bk 4.45 4.45 
SS Ey ee Pn ee reer ee Le 41.00 41.00 
Se ee ETE On oe eee Tre 8.50 8.00 
INI. io boa ice + COUM RRA MORRO SORE 5.07} 5.00. 
MG WOMB. ooo va cd ocas war edeaed brews deseo nes . 32.123 31.37 
Aluminum, 98 to 99 per cent. .cerececescees cakes 19.10 19.10 
OLD METALS 
Heavy copper : a“ Win ct nivinkcs 11. 25-11.50 
i NG. cine ine bac be houed ess 60 ON 5.25 -5.37} 
Brass, light. . buetteamulch wa tad 4.50 -4.87} 
Lead, heavy... ae tongl atic gle tahkerte ae ae = 4.00 -—4.12 
Dy DU AMNOIS e's 0's a hinic 0 50.05 No Baea.y'e 2.50 -2.623 
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THE WEEK 


IN TRADE 





Prices When Quoted Are Those Prevailing at the | 
Opening of Business on Monday of This Week for | 

| Points West of the Mississippi River and on Tuesday 
| for All Eastern Points | 
{ 








——_$—_—_$_—————— TT 
Fe RURC SESS SERRE ESSE E STOR SC ESO SSUES SESE SESCS RECS TERE RSRES SSS SHSSSTET ESSN SSESSS SEES SEER EReeee EERE EASES 


ANUFACTURERS and distributers the country over 

report business steady but light. Colder weather in 
some portions of the country has interfered with building, 
and wiring supply demand has fallen off somewhat, while 
stocks remain good. Nevertheless as soon as building is 
resumed it will be found, according to many jobbers, that 
stocks of wiring materials are none too large. Appliance 
sales continue to be spotty. Those which require the 
smallest initial investment are meeting with less sales 
resistance. 

Indications still point to good business. In Boston con- 
struction steadily forges ahead of 1921 figures and con- 
tractor-dealers find no dearth of work. Three steam-turbine 
installations in New England were closed during the week. 
Chicago notes a good call for safety switches. Inventories 
there are over and the industry in the Middle West is going 
after business again. Atlanta jobbers are stocking fans in 
about the same quantities as last year. A good demand for 
engine-generator sets by small industrial concerns and 
municipalities has been noted in St. Louis. 

Several price changes have been reported during the 


week. Glass insulators are down 5 to 73 per cent in 
Chicago. Rigid iron conduit is down 5 per cent in 
Atlanta. High-tension insulators have dropped 10 per cent 


in the Pacific Northwest. 


NEW YORK 
Quiet seemed to pervade the electrical trade last week. 
Little change in conditions was noted, and jobbers report 


that the demand for wiring material is only moderate. 
Stocks have been pretty well reduced, and jobbers are 


ordering from manufacturers in quantities just sufficient to 
keep somewhat ahead of the demand. In general, wiring 
supplies are moving slowly and most contractors are buying 
for immediate requirements only. Price competition is 
pretty keen on some items, and in some quarters it is not 
uncommon to make concessions in this respect to obtain the 
business. Quotations, however, remain about the same as 
reported last week. 

With the exception of air heaters, flatirons and vacuum 
cleaners, the appliance business is sluggish. Recent cold 
weather and the drop in prices have materially stimulated 
the demand for heaters. One item on which the jobbers and 
manufacturers have been unable to meet the demand is the 
small radio receiving set which retails between $25 and $30. 
It is stated that one manufacturer at present has unfilled 
orders for 200,000 of these sets. 

With the announcement of the reduction in price of fans 
the jobbers are now making contracts with dealers for this 
year’s requirements. The new list prices on 12-in. and 16- 
in. fans average about 12 per cent reduction as compared 
with 1921. Jobbers, generally have a small carry-over from 
last year. 

Rigid Conduit.—Stocks are moderate but easily ample 
to meet the present demand. Quotations remain about as 
reported last week, most jobbers’ prices already virtually 
conforming to the new card issued by the manufacturers. 
The following prices were quoted this week: For 3-in. black 
pipe in 2,500-ft. lots, $44.90 to $46; 3-in., $57.70 to $59, and 
l-in., $82.85 to $85 per 1,000 ft. Galvanized pipe in the 
ame sizes and quantity was quoted at $48.70 to $50, $64.35 
to $66 and $91.65 to $93 per 1,000 ft. 


Rubber-Covered Wire.—Conditions and prices in the wire 
market remain unchanged. No. 14 rubber-covered is quoted 
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at $6.50 to $6.93 per 1,000 ft. in 5,000-ft. lots. 
moderate and jobbers’ stocks are good. 


Flexible Armored Conductor.—Demand for this material 
is fairly active, although a great deal of the business is 
taken on a competitive price basis. No. 14, two-wire, single- 
strip, is quoted from $43 to $45 per 1,000 ft. in that quantity. 
Double-strip is quoted from $45 to $47 per 1,000 ft. Jobbers 
have fair stocks and deliveries from manufacturers are 
much better. 


Tape.—Both friction and rubber tape are quoted at 36 
cents a pound in 100-lb. lots. Sales are in line with those 
of other wiring supplies and jobbers’ stocks are ample. 


Sockets.—Trade is fair and prices remain unchanged. 
Key sockets in standard-package lots of 500 are quoted at 
$18.15 per 100 and keyless in the same quantity at $16.50 
per 100. Pull sockets in lots of 250 are quoted at $33 per 100. 

Lighting Fixtures.—Commercial lighting fixtures, parti- 
cularly those of the unit type, have been moving satis- 
factorily, while the demand for industrial reflectors has 
not been so good. Incandescent lamp sales to industrial 
companies are increasing, which is taken as a forecast of 
industrial activity. Sales of residential fixtures are spotty. 


Demand is 


CHICAGO 


Another week of comparative dullness in the electrical 
industry has passed, but the majority of dealers and jobbers 
have finished their inventories and are out after business. 
The return of activity in wiring materials has been slow but 
fairly steady since most of the orders are in small lots. 
Jobbers report a good call for the inclosed safety switches. 
Manufacturers of high-tension equipment announced several 
good sales during the week. Activity on poles and pole-line 
hardware has been rather dull for several weeks, but a 
better movement is now reported. A price reduction of 
5 to 73 per cent has been noted on glass insulators. 

Wire.—Movement of No. 14 rubber-covered shows little 
change. While a few jobbers have been selling a fair 
amount, the majority of them report that buying has been 
slow. This wire is still available in 5,000-ft. lots for $6.75 to 
$6.85 per 1,000 ft. Neither the demand nor the price for 
weatherproof and bare wire has changed since the former is 
holding at 16% cents while the bare-wire base is 163 cents. 


Rigid Conduit.—Stocks are good and there is a mode- 
rate demand, but jobbers state that the majority of orders 
are in small lots. ‘the 3-in. black pipe is quoted at $46 to 
$47 per 1,000 ft. in 5,000-ft. lots. 

Flexible Armored Conductor.—Action on this material has 
been steady and jobbers report their stocks ample but not 
excessive. The No. 14 two-wire, double-strip, sells for 
$47.50 per 1,000 ft. in 5,000-ft. lots. For the single-strip it 
is quoted at $45 per 1,000 ft. 

High-Tension Equipment—During the week one manu- 
facturer sold a 1,200-kw., 44,000-volt substation to a cotton 
mill, one 600-kw., 22,000-volt substation for irrigation pur- 
poses in the West and some heavy busbars of the cantilever 
type for a Middle West central-station company. This 
company reports an inquiry on 66,000-volt switching equip- 
ment for a railroad electrification in South Africa. Another 
company reports a sale of a complete 5,000-kw., 66,000-volt 
substation to a sheet and tin-plate company: in Ohio. 

Safety Switches.—The demand for the 30-amp., two-pole 
switch has been on the increase, but stocks on hand are 
still sufficient to supply the normal requirements. 

Poles.—Prices on Northern white cedar poles are firm and 
dealers report a slightly improved market. The 7-in.-top, 
30-ft. Northern white cedar, f.o.b. Chicago in car load lots, 
is quoted at $8.40. This same size in a Western red cedar 
pole sells for $7.30. All dealers report stocks in good shape. 


Pole-Line Hardware.—Prices on this material have not 
changed for some time and stocks are ample. While the 
movement of late has been rather slow, much better sales 
are expected by most dealers in 1922. 


Insulators.—A price reduction on glass insulators of 5 
to 74 per cent has been noted. The regular 5,000-volt porce- 
lain insulator in common use at central stations is quoted at 
$56.80 per 1,000 in lots of 1,000 f.o.b. Muncie, Ind. 
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BOSTON 


Some improvement in trade is apparent, although day-to- 
day business is rather spotty. Building operations continue 
to run into larger totals than for this time last year. The 
textile mills are active and wage reductions averaging about 
20 per cent have been instituted in some localities. Mercan- 
tile business appears to have made a good start this year. 
Central-station companies are picking up on outputs, and 
new steam-turbine installations will soon be made at New 
Bedford, Mass. (20,000 kw.), Manchester, N. H. (12,500 kw.), 
and for the United Electric Railways Company of Rhode 
Island (15,000 kw.) Appliance sales, while losing some of the 
impetus given during the holidays, are still fair in the 
lighter lines. Contractor-dealers are active in the wiring 
of both old and new residences, and considerable office build- 
ing wiring is to be done in connection with new construction. 

Wire.—Rubber-covered wire is moving around $6.75 
per 1,000 ft. for No. 14 in'1,000-ft. lots, to meet the needs 
of scattered building wiring work now under way. The 
total of this work is respectably large, however. Demand 
for weatherproof and bare wire is devoid of spectacular 
features. Stocks are plentiful. 

Lamps.—Continued fair business in lamps is noted. The 
demand is well diversified and stocks are easily meeting it. 
Interest in better industrial lighting shows no signs of 
slackening. 

Loom.—Prices softened this week and stocks are still 
larger than current demand necessitates. In 5,000-ft. lots 
qz-in. loom sells at $14.75 per 1,000 ft. and 4-in. loom in 
the same quantity at $17.50. 

Motors.—This line has not yet hit its stride for the year, 
but a great deal of proposition work is in hand and interest 
in the improved driving of machinery is clearly reviving in 
many parts of this territory. 

Rigid Conduit.—Sales are uneven, but some pick-up busi- 
ness is coming along most of the time. Little is heard: at 
present about stocks being too large, buying by jobbers 
having been light for so long. The distinct improvement 
noted in the building industry is likely to increase buying 
moderately in this line before many months. One-inch 
black pipe sells for $90.77 per 1,000 ft., in 5,000-ft. lots, 
and galvanized at about $100. 

Fixtures.—Sales are beginning to reflect somewhat 
greater demand resulting from the construction of new 
residences and mercantile buildings. Stocks of distributers 
are still large in representative cases and little buying from 
the factories has been in evidence for some time. Prices 
are reasonably stable with some exceptions in retail circles. 

Washers.—Revived interest is noted in various sections 
as a result of vigorous sales effort and renewed emphasis 
upon quality of product. 

Storage Batteries—Good movement of batteries for oil- 
switch operation and for railroad car lighting is reported. 
The demand for starting and lighting batteries is not yet 
very active. Stocks are sufficient and prices firm. 


ATLANTA 


Business has not yet entirely recovered from the slump 
following the holiday and inventory period, though there 


are numerous indications that the volume of business is 
slowly returning to a more normal basis. Few consumers 
are as yet placing heavy orders for restocking, indicating 
that confidence in the present scale of prices is not yet 
restored. Jobbers report a heavy number of inquiries for 
quotations, especially on certain classes of line material, 
pipe, wire and cable, thus indicating that orders will mate- 
rialize as soon as purchasers feel that stable prices have 
been reached. The new year in Atlanta started off with 
an excellent record for new construction, the first fifteen 
days having piled up permits to the value of $800,000, an 
excess over the entire month o: January, 1921. Active 
steps are also being taken for improvements under the 
recent bond issue and the general outlook is that this city 
will enjoy a prosperous building year in 1922. Business 
conditions in the rural districts still continue rather dull, 
and it is generally expected that more failures will be 


recorded in the months of January and February than in 
prior months. 


Rigid Conduit——With a brisk movement in this line, a 
price reduction of 5 per cent becomes effective this week. 
Heavy inquiries are being received for 4-in. pipe, while the 
larger sizes continue very popular. Stocks are in good 
condition. 

Outlet Boxes.—Fairly satisfactory sales are reported 
particularly on the smaller type of boxes used in residential 
work. The larger sizes continue to hold up quite well. No 
recent price changes have been recorded and local stocks 
are in good shape. 

Wire.—Rubber-covered and varnished-cambric varieties 
are quite active, the latter more so than for some time past. 
Weatherproof is somewhat slow. Inquiries for the latter 
type, however, indicate a pick-up in the near future. Local 
stocks on all varieties are in good condition. 

Fans.—Following the announcement of fan prices and 
preparation of contracts, jobbers report that orders for 
spring stocks are beginning to materialize. The general 
outlook seems to be that sales in 1922 will compare favor- 
ably with those of 1921, though, of course, weather condi- 
tions play a prominent part in this connection. Jobbers are 
stocking in quantities about equal to 1921. 

Pole-Line Hardware.—This line is moving quite satisfac- 
torily with considerable quantities going to small munici- 
palities and steam railways. Inquiries on hand indicate a 
continued satisfactory movement in this line for some weeks. 

Poles.—Sales of poles are not keeping pace with pole-line 
hardware, such purchases as are made being for mainte- 
nance. Municipalities are purchasing in small quantities. 
Pole yard stocks are in good shape. 

Flexible Non-Metallic Conduit.—Sales have again been 
resumed, though they still have not entirely recovered owing 
to the flooding of the market some months ago. Local 
stocks are in good shape with s%-in. being offered at $21 
per 1,000 ft. in lots of 5,000 ft. 

Sewing Machines.—This is about the only specialty in 
household appliance lines that is showing any activity. For 
the first time in many months sales are being registered 
and inquiries show a steady increase. Stocks are excellent. 


ST. LOUIS 

The controversy over wages in the building trades here 
is creating considerable interest in the electrical industry, 
for the amount of new construction work which will be 
projected this year will be materially influenced by its »ut- 
come. As was anticipated, the union organizations compus- 
ing the Building Trades Council have rejected a proposal 
for a reduction from $1.25 to $1 per hour. However, it is 
reported that wage reductions on all future wage contracts 
will be ordered by the Master Builders’ Association, and 
contractors at this time are said to be making estimates on 
bids for future work on the basis of a dollar-per-hour wage. 
The contracts of several of the trade unions have expired 
since the opening of negotiations about wage reductions, 
and the members are now working without contracts. 

This uncertainty of the future working basis is also hold 
ing back certain building work which would otherwise pro 
ceed, and the resulting effect of the entire situation on th: 
electrical jobbing field here is that business, though steady, 
continues light. Nothing of particular interest occurred 
during the past week. Sales were virtually all for smal! 
amounts. Stocks of all jobbers and dealers are consistent] 
low, but care is taken to keep them complete. Prices ar 
being fairly well maintained. One pleasing indication 0! 
improvement in business conditions is that the railroad 
terminating in St. Louis are placing large orders for ne 
rolling stock. 

Wire.—No. 14 rubber-covered moved in about the usu 
volume last week, but sales of the larger sizes of rubbe 
covered and of bare and weatherproof were small. 
10,000-ft. lots, No. 14 rubber-covered was priced from $6. 
to $6.70 per 1,000 ft., and the prevailing price in 5,000 
lots was $6.75 per 1,000 ft. The base prices on bare : 
weatherproof remain at 17 cents per pound. 
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Engine-Generator Sets——Improvement in demand on the 
part of municipalities and industrial plants in the smaller 
communities was observed last week, at least two jobs being 
reported authoritatively. A municipality in the northeast- 
ern part of the state voted to expend $175,000 for power- 
plant enlargements. 


Meters.—The demand slackened somewhat near the end 
of the year and has not returned to its former volume. 
Inquiries are good, however, indicating contemplated dis- 
tribution extension work on the part of utilities. 

Rigid Conduit——The small sizes are selling better, but 
the larger sizes continue to move slowly. Stocks of most 
jobbers are in excellent condition. The following prices are 
made for bundle lots: 3-in. black, $4.73 per 100 ft.; 3-in. 
galvanized, $5.32; 3-in. black, $6.20; {-in. galvanized, $6.86. 

Lamp Cord.—Sales were slow at the beginning of the 
month, but the demand now shows improvement. Stocks 
are conservatively maintained. No. 18 twisted cord, in 
5,000-ft. lots, is selling at the following prices per 1,000 ft.: 
Cotton, $11.50; silk, $24. No. 18 parallel silk sells for 
$27 per 1,000 ft. in 5,000-ft. lots. 

Porcelain—The demand is steady, with indications of 
slow improvement. Stocks are in good condition. “Nail-it” 
knobs are quoted at $19.50 per 1,000 in barrel lots. The 
23-in. tubes are priced at $5.75 per 1,000 and 3-in. tubes 
at $6.35 per 1,000, both in barrel lots. Two-piece fuseless 
rosettes sell for $9.90 per 100, one-piece for $6. 


SAN FRANCISCO 


A cold spell of unprecedented duration and intensity has 
doubtless done some harm to the fruit industry of northern 
and central California, where the rise of sap in trees has 
been congealed by the frost. In southern California the 
damage to the citrus crop is estimated as high as $15,000,- 
000. With this exception business conditions for the coming 
year appear brighter every week and although it cannot 
definitely be said that normal business is assured, the year 
promises very much better than was expected a month or 
so ago. Collections are a little better. The financial condi- 
tion of the state is shown pretty accurately by the fact 
that the San Francisco Federal Reserve Bank ranks next 
to New York and Chicago in clearings. 

Poles.—Last year was a very poor year in the pole busi- 
ness because nearly all power construction was devoted 
to power plants and stations and the distributing lines were 
left to the future. It is expected that a large portion of 
this lateral line business will develop in 1922. If it does, it 
can be handled easily, there being no dearth of labor in 
the Northwest mills nor lack of railroad cars to ship the 
poles to tidewater. A noticeable feature is the growth of 
demand for treated poles. A sudden wind flurry on Christ- 
mas Day blew down a section of one of the main lines sup- 
plying San Francisco. - Replacements for this and other 
breaks probably aggregated ten to fifteen cars. 

Air Heaters.—Approximately 40,000 electric radiators 
were sold to jobbers in California during the present season. 
Dealers’ stocks have been considerably lightened by the 
cold spell referred to above. Approximately 2,500 radiators 
have been carried over, compared with fully three times 
that figure for last year. However, the sales last season 
ran fully a third higher than they did this season. Lower 
prices, averaging from 20 per cent less on the popular sizes 
to 10 per cent on larger sizes, caused some stimulation of 
demand. Dealers are carrying a far better assortment of 
sizes and styles than formerly. 


SALT LAKE CITY—DENVER 


The money market is showing steady improvement from 
week to week. The two big Intermountain industries that 
are depending on credit for their rehabilitation are agri- 
culture and live stock. At present it looks as if they will 
be adequately taken care of by the banks supplemented by 
liberal federal aid. The wool market is picking up and 
prospective favorable legislation by Congress is heartening 
the farmers for the season ahead. Plans are slowly matur- 
ing for another building campaign by the real-estate firms 


in the larger cities. The housing facilities are far from 
adequate and hundreds of cottages are scheduled for erec- 
tion as soon as spring weather permits the resumption of 
construction. Many new apartment houses will also be 
constructed as investment projects. Electrical contractor- 
dealers are looking hopefully forward and making prepara- 
tions for handling some good contracts. Electrical -mer- 
chandise generally should find a broadened consumer market 
following the winter months. The labor situation is not 
encouraging. The building trade unions are solid for the 
retention of a high wage schedule, while contractors and 
dealers in building materials believe there must be a 
readjustment downward. Non-employment prevails to a 
serious degree. 

The price tendency on electrical appliances is decidedly 
downward. No precipitous jumps are recorded, but little 
by little the bottom is being sought. Consumer buying 
meanwhile is scattered and generally unsatisfactory. The 
government investigation of prices is having the effect of 
accentuating the buyers’ strike. Several smelters that have 
been idle for months have resumed operation, taking back 
employees on a wage scale that is 50 per cent reduced. 


Bare Copper Wire.—Jobbers report a better movement 
of copper wire and firmer prices. There have been some 
good deals in both bare copper wire and weatherproof wire 
during the past week. 


Heating Appliances—Only those appliances that have 
come to be necessities are moving in any volume. Flatirons 
are selling much better since the reduced price schedule 
went into effect. One electrical concern has stimulated buy- 
ing by offering reduced prices on irons and ironing boards. 


SEATTLE—PORTLAND—SPOKANE 


Lumbering and shipping, both of which are key industries 
of the Pacific Northwest coast, continue to show a healthy 
growth from month to month. The past week witnessed 
the breaking of the best 1921 records in shipments in the 
Puget Sound region. Lumber sales during the week were 
unusually good. Production for the week ended Jan. 14 
was 84 per cent of normal, with a total production of 
75,500,000 ft. Most mills are again in operation. A much 
larger percentage of present shipments than formerly is 
by rail, indicating a strong revival of domestic building 
throughout the country. 

Prices of electrical supplies for the most part seem to 
have reached a condition of stability. The only important 
price changes during the week were a 10 per cent reduction 
on insulators and an advance of 10 cents per 1,000 ft. on 
No. 14 rubber-covered wire, the last applicable to Portland 
only. 

The announcement by the California-Oregon Power Com- 
pany that it would immediately begin the construction of a 
110,000-volt transmission line from its properties in south- 
ern Oregon to the lines of the Mountain States Power 
Company, 115 miles north, was the most important event 
in electrical circles during the past week. The completion 
of this line will provide an outlet for surplus already 
developed by the company and will make a continuous con- 
nection from southern Washington to the Mexican border. 


Porcelain.—Knobs and tubes being staples in the elec- 
trical line, the demand does not fluctuate much from time 
to time. “Nail-it” knobs are quoted at $26.40 per 1,000 
in lots of 500 or more and ;-in. tubes at $9.05 in similar 
lots. Prices are steady. 


Sockets.—There is little fluctuation from week to week in 
the demand for sockets. Sales as a rule are in broken lots 
of from twenty-five to fifty. Prices are steady. Quotations 
are: Chain-pull sockets, $45 per 100 in standard package 
quantities; key sockets, $24.75, and keyless, $22.50 in 
similar quantities. Stocks are ample. 


Line Insulators.—Orders at present are largely for re- 
placements. New business in considerable volume is in 
prospect for the spring. 

Cedar Poles.—Cedar-pole manufacturers in the Spokane 
region report an increased demand this month for cedar 
poles in 30-ft. and 40-ft. lengths for telephone and trolley 
construction in the East and Middle West. 
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Johns-Manville Cancels 
Wage Cut 
Johns-Manville, Inc., electrical job- 
bers and large producers of asbestos 


products, have just announced that 
the 10 per cent wage cut put into 
effect by the company on Oct. 1, 1921, 


is to be cancelled and deserving em- 
ployees are to go back on their former 
pay scale. Increased efficiency. it is be- 
lieved, will absorb the difference and 
in that way will not increase the cost 
of the company’s products. The an- 
nouncement was made by the board of 
directors, who met on Jan. 16 at the 
New York office to plan for 1922. 

“This action has been taken,” the 
statement says, “in the belief that the 
tide of business has turned for the bet- 
ter. Even in the face of lower prices, 
it is our belief that salary increases at 
this time will stimulate personnel to 
harder work and more economical pro- 
duction and distribution and thus bring 
about a more speedy improvement of 
business.” 


American Fiber Conduit 
Closes Chicago Office 


The American Fiber Conduit Cor- 
poration, Fulton, N. Y., has ciosed its 
Chicago office and has appointed J. E. 
O’Neil, formerly manager there, busi- 
ness manager of the company. The 
manufacturing plant of the company 
at East Chicago, Indiana, has been 
closed and dismantled for almost 
three years while the new plant at 
Fulton has been manufacturing fiber 
conduit and fittings of the homogene- 
ous type. 


Bridgeport Brass Company 
Reorganizes Staff 


The staff of the Bridgeport (Conn.) 
Brass Company has been reorganized 
according to the company’s announce- 
ment. Walter R. Clark, formerly 
manager of the company’s Housatonic 
Avenue plant in Bridgeport, has been 
appointed general works manager, 
and the post of general superintendent 
has been discontinued. Arthur Brewer 
has been made works manager of the 
mill-products division, and E.R. Feicht 
has been placed in charge of the en- 
gineering and maintenance department. 
E. G. Oakley has been appointed works 
manager for the fabrication depart- 
ment, and Warren D. Blatz has been 


made general sales manager. The en- 
tire process-engineering department 


has been absorbed by the research 
engineering department under the su- 
pervision of William R. Webster, now 


Manufacturers’ Activities 


Devoted to the Business Side of Manufacturing, Distribution 
and Sales, News fromJobbers and Foreign Fields and a 
Record of New Devices and Trade Literature 





vice-president and formerly general 
superintendent of the company. Paul 
Swartz will head the cost accounting 
department for the present. 


Crocker-Wheeler Reports Better 
December Business 

Improvement in business during De- 
cember and a moderately bright outlook 
for the coming months is reported by 
the Crocker-Wheeler Company, through 
A. L. Doremus, one of the vice-presi- 
dents. _ Business during the fall has 
been mainly for renewal purposes, Mr. 
Doremus said, but there have been a 
number of new plants starting on a 
small scale, and while orders for this 
kind of equipment have been individually 
small, they have been numerous enough 
to make a good total. The outlook for 
the coming year, he continued, was com- 
plicated by the fact that large users 
of motors are in many cases over- 
equipped and that industrial building 
is not expected to increase very greatly; 
nevertheless, it is the expectation of the 
company that the influx of small orders 
will continue, while public buildings, 
hotels and office buildings will place a 
much larger share of the total business 
than in 1921. Later in the year larger 
orders may be expected as capacity 
operations are resumed in various 
plants while others change over to elec- 
tric drive. 

Speaking of general business condi- 
tions, Mr. Doremus said that the ex- 
perience of his company in previous 
depressions had led to the opinion that 
the cycle between two peaks of pros- 
perity could be divided into about 
twelve periods and that industry was 


now in about the tenth, or rising, 
period. The silk, food, leather and 
shoe, wool and cotton, and clothing 


industries in the order named had been 
the first to recover in other times of 
depression, and all of them now have 
passed the low ebb. In other lines, 
notably paper, building material, rail- 
way equipment, iron and steel, automo- 
bile, coal and oil, liquidation, in his 
opinion, has not been completed. 


Appleton Assumes Control 
of Anderson Electric 
The Appleton Electric Company, 
1201 Wellington Avenue, Chicago, has 
taken over the business of the Ander- 


son Electric & Equipment Company, 
manufacturer of automobile lighting 
equipment. The Appleton company 


will continue the manufacture of this 
equipment in addition to its regular 
line of conduit fittings. 


VoL. 79, No. 4 


Merger of Automatic Stoker 
Companies Announced 


A consolidation of the Combustion 
Engineering Corporation of New York, 
Underfeed Stoker Company of London, 
Lopuleco Systems, Inc., International 
Pulverized Fuel Company and Combus- 
tion Engineering Building, Inc., it is an- 
nounced has been effected by stock pur- 
chase by the International Combustion 
Engineering Corporation, recently in- 
corporated in Deleware with a 250,000- 
share capital. One-third of the capital 
stock of the Société Anonyme des 
Foyers Automatiques has been ac- 
quired. Automatic stokers and acces- 
sories are manufactured by a majority 
of the companies. 

Unfilled orders of the companies at 
the end of the year were in excess of 
$4,000,000, greater than the entire 
business for 1921. The combined earn- 
ings of the Combustion Engineering 
Corporation and the Underfeed Stoker 
Company in 1921 were $669,464 after 
all charges and taxes had been deducted. 

The officers of the new company are: 
George E. Learnard, president; W. R. 
Wood, J. Scott Skelly, Joseph V. Santry, 
Charles J. Peabody, vice-presidents; 
George H. Hansel, secretary and treas- 
urer, and Benjamin Harrison, assistant 
secretary. All except the last two 
named are directors, together with 
George Foster Peabody, Stephen C. 
Millett, George W. Wilmot and Stuart 
H. Patterson. 


Court Ends Heine Boiler 
Company Litigation 

A decree signed in the St. Louis Cir- 
cuit Court on Jan. 14 ends a long period 
of litigation over the interests of the 
Heine Boiler Company, St. Louis, and 
gives control of the company to C. R. 
D. Meier, its president. Mr. Meier is 
understood to have gained control by 
buying the interests of the. other liti- 
gants. The history of the court pro 
ceedings extends back over sixteen 
years and in that time became most 
complicated. 

The company was founded in 1884 by 
Col. E. D. Meier and Theodore Meier. 
At the time of incorporation a large 


block of stock was put in the name of 


Adolphus Meier & Company, a compan) 
founded by their father, which at th 
time was insolvent. The income from 
this block of stock was intended to pay 
off the debts of the older company. So 
successful was the boiler company that 
that purpose was accomplished in a 
short time and the block of stock, o1 
account of its earning and voting power. 
became a bone of contention and the 
heirs of another brother of the founders 
of the boiler company brought suit. 

C. R. D. Meier, son of Col. E. D 
Meier, some time ago conceived the ide« 
vf buying out the claims of the oth« 
litigants in the suit, and this work ha 
been going on quietly. The company 
one of the large boiler manufacture) 
of the country and for many years wa 
known as the Heine Safety Boiler Con 
pany. The word “safety” was dropp: 
from the title only recently. 
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Crescent Electric Splits 
Into Two Companies 


The Crescent Electric Company, 
formerly at 511 Jackson Boulevard, 
Chicago, has announced a division of 
its activities and personnel. The divi- 
sion of the company under the name 
of Crescent Electric Company will now 
devote all its time to -electrical con- 
tracting. F. C. Reimers, who was in 
charge of the old company, will head 
this company. The new organization, 
called the Electrical Supplies Company, 
will operate at the old headquarters, 
511 West Jackson Boulevard, and will 
serve as electrical jobber. A. A. 
Togesen, who acted as assistant man- 
ager of the old Crescent Electric 
Company, will be in charge of the 
Electrical Supplies Company. 


Davies Company Incorporated to 
Manufacture Glassware 

The Davies Glass & Manufacturing 

Company has been incorporated in Ohio 

to manufacture illuminating glassware, 


-with general offices and works at Mar- 


tin’s Ferry, Ohio. The officers of the 
company are: T. W. Pursglove, presi- 
dent; E. K. Hoge, vice-president; A. J. 
Fallen, secretary; W. E. Thomas, treas- 
urer, and William W. Davies, general 
manager. Arrangements have been 
made, it is announced, to bring to 
Martin’s Ferry a corps of engineers and 
specialists with long experience in the 
design and manufacture of lighting 
glassware. 


Westinghouse Reorganizes Rail- 
way Sales Department 

The railway sales department of the 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has been 
reorganized, according to announce- 
ment by company officials. The depart- 
ment is now organized as follows: F. 
H. Shepard, director of heavy trac- 
tion; M. B. Lambert, manager; E. D. 
Lynch, office manager; F. F. Rohrer, 
assistant to manager in charge of 
contracts; C. H. Long, section manager, 
railway equipment contracts and orders; 
R. Seybold, manager of price section; 
T. H. Stoffel, electric railway freight 
haulage exports; W. R. Stinemetz, 
manager, and R. W. Carter, assistant 
manager of the heavy traction divi- 
sion; K. A. Simmon, manager light 
traction division; J. L. Crouse, manager, 


and A. W. Lewis, assistant manager 
railway development and supply di- 
vision. 





Brush Book Issued by Corliss 
Company 


The Corliss Carbon Company, Brad- 
ord, Pa., has issued a booklet treating 
f the selection and application of car- 
ion brushes and is distributing it to its 
ustomers. The publication deals with 
he physical characteristics of carbon 
rushes, describes various grades, gives 
he mechanical details and illustrates 
arious types. A chapter is devoted to 
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determining the selection of suitable 
grades of brushes for given applica- 
tions. One of the objects of the book, 
according to J. F. Kerlin, president of 
the company, is to enable. any electrical 
engineer or electrician to diagnose any 
ordinary case of trouble and select the 
proper grade of brush to use. 


Business of Harder Corporation 
Taken Over 


The Fuels Utilization Corporation, 
152 West Forty-second Street, New 
York, has taken over the sale of licenses 
to use the patents owned by the Harder 
Furnace & Engineering Corporation and 
the services of its engineering depart- 
ment. The Harder Corporation, for- 
merly at 276 Fifth Avenue, has moved 
to the Forty-second Street address and 
will occupy offices adjacent to the Fuels 
Utilization Corporation. The personnel 
of the engineering department of the 
former company, it is announced, has 
been enlarged by the addition to its 
consulting staff of a number of expe- 
rienced engineers. The company will 
continue to furnish designs, estimates 
and equipment for heating furnaces 
using fuels other than coal. 


Milwaukee Better Lighting 
Campaign Under Way 

The Milwaukee better-lighting cam- 
paign, under the auspices of the Electri- 
cal Development Association of Wiscon- 
sin, has organized a course in the funda- 
mentals and practices of good lighting 
for all connected with the industry, the 
first session having been held Jan. 6. 
There will be sixteen sessions, covering 
the basic principles of good lighting, its 
design and installation and the demon- 
stration of the value and benefits of bet- 
ter lighting in various types of build- 
ings. Arrangements are being made to 
bring well-known lighting experts to 
lecture on the various subjects. 

Other activities of the association in 
the campaign have been the use of dis- 
play advertisements in the Milwaukee 
daily press, talks by men at the head 
of the lamp industry and short talks 
before various business associations of 
that city. 





1921 Production Good at Pittsfield 
Works of General Electric 


Production of large transformers and 
shipments of lightning arresters by the 
Pittsfield works of the General Electric 
Company were phenomenal during the 
past year, according to a report pub- 
lished in the house organ of that divi- 
sion of the company. Total capacity of 
large transformers shipped exceeded 
shipments of any previous year, while 
transformers of 220,000 volts for trans- 
mission for 250 miles were completed. 
Foreign orders for large transformers 
were large. Distribution transformer 
output was large but somewhat less 
than for 1920. Export business in dis- 
tribution transformers was restricted. 

Lightning-arrester shipments for 
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1921 were the largest in the history of 
the department. Shipments of motors 
and miscellaneous electrical devices 
manufactured at the Pittsfield plant de- 
creased from 1920. The outlook is mod- 
erately good, according to the report, 
for as soon as central stations can ob- 
tain capital at lower rates of interest 
increased purchases of the class of elec- 
trical equipment manufactured by the 
plant may be expected. 


The Roller-Smith Company, 233 
Broadway, New York City, has ap- 
pointed O. I. Eberhardt as a special 
sales representative in the counties of 
Bradford, Wayne, Wyoming, Luzerne 
and Lackawanna and parts of the 
counties of Carbon, Monroe and Schuyl- 
kill, Pa. He will have his headquarters 
in the Board of Trade Building, Scran- 
ton, Pa. The company manufactures 
electrical instruments, meters and 
electric circuit breakers. 

The Tri-State Electric Company is 
the new name of the wholesale elec- 
trical supply house at 104 Prefontaine 
Place, Seattle, formerly called the 
Northwestern Supply Company. The 
company covers territory in Washing- 
ton, Oregon and Idaho. A. W. Wood- 
ville is president and F. J. Jackson is 
secretary of the company. 

The Pittsburg Gage & Supply Com- 
pany, manufacturer of Gainaday house- 
hold appliances, has appointed Albert 
A. Erdman Western sales manager and 
is preparing to extend its distribution 
te the Pacific. Coast. Until warehouse 
and office facilities have been arranged 
Mr. Erdman will make his headquarters 
at the Clark Hotel, Los Angeles. 

The People’s Electrical Supply Com- 
pany, 34-36 West Lake Street, Chicago, 
has started operations as a distributer 
of electrical supplies and fixtures. H. 
P. Landerman, formerly connected with 
the London & Landerman Company, is 
president of the new firm, and Ira L. 
Arkin is sales manager. 


The Electro-Magnetic Tool Company, 
2902 Carroll Avenue, Chicago, has 
doubled its manufacturing facilities by 
purchasing the plant of G. S. Blakeslee 
& Company, West 19th Avenue and 
South 52d Street, Cicero, Ill. This 
space will be used for the manufacture 
of electromagnetic equipment. 

S. R. Fralick & Company, 15 South 
Clinton Street, Chicago, has become the 
sole distributer of the Hersh Duplex 
Signal, formerly the Electric Duplex 
Signal, a combination bell and buzzer 
built by the Hersh Electric Specialty 


Company, 850 Thirty-second Street, 
Milwaukee. 

Fitts-Morse, Inc., manufacturers’ 
agents, 161 Summer Street, Boston, 


have added to their service the New 
England representation of the Crescent 
Brass Products Company, Cleveland, 
manufacturer of lighting fixtures and 
fixture parts, and of the Hazard Manu- 


facturing Company, New York City, 
manufacturer of insulated wires and 
cables. 














Foreign Trade Notes 





ELECTRIFICATION OF CENTRAL 
RAILWAY OF BRAZIL.—A_ complete 
translation of the announcement and call 
for tenders for the electrification of certain 
lines of the Central do Brazil Railway and 
for the supply of traction and transport 
material and material for construction of 
substations has been forwarded to the 
Bureau of Foreign and Domestic Commerce 
by Consul-General Gaulin of Rio de Janeiro. 
These specifications will be loaned to firms 
interested. Inquiries should be sent to the 
Electrical Equipment Division, Bureau of 
Foreign and Domestic Commerce, Washing- 
ton, D. C., referring to file No. 877. 


SUPPLIES TO BE PURCHASED BY 
THE ARGENTINE GOVERNMENT.—The 
Director-General of Navigation and Ports, 
Argentine Ministry of Public Works, 
Buenos Aires, will receive bids until Feb. 
28 for material consisting of locomotives, 
two cranes, cargo towers, concrete mixers, 
electric motors, etc., for use in connection 
with port improvements and developments 
at Buenos Aires. A list of material, to- 
gether with specifications and forms for 
submitting bids, has been sent to the Bureau 
of Foreign and Domestic Commerce. This 
information may be obtained from. the 
Electrical Division, Bureau of Foreign and 
Domestic Commerce, Washington, D. C., by 
referring to miscellaneous exhibit No. 233. 





Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
on Washington, by mentioning the 
number: 


A mercantile firm in Nova Scotia (No. 
621) desires to purchase portable electric 
lamps having colored pottery bases with 
shades to match. 


An agency on commission is desired by a 
firm in India (No. 626) for the sale of 
electrical goods, etc. 


A business man in Ontario, Canada (No. 
634), who is about to organize an electrical 
appliance business desires to be placed in 
communication with manufacturers of elec- 
trical apparatus for home, farm and indus- 
trial uses. 


A retail furniture house in Nova Scotia 
(No. 658) desires to purchase silk lamp 
shades and standards. 


An electric supply house in Canada (No. 
663) desires to purchase glass shades with 
fringe for electric lamps and boudoir table 
lamps. 


An American commercial agent desires 
to secure representation in the Orient (No. 
668), where he already has an organization 
of firms dealing in machinery, mechanical 
supplies, electrical equipment, hardware, etc. 


An inquiry has been forwarded by Consul 
G. K. Stiles, at Patras, Greece, for a Greek 
firm which desires to represent American 
manufacturers of electric light plants for 
residences, stores, hotels, factories, ete. 
Further information relative to this may 
be obtained from the Electrical Equipment 
Division, Bureau of Foreign and Domestic 
Commerce, Washington, D. C., by referring 
to exhibit No. 43,595. 





New Apparatus and Publications 





WAFFLE RANGB.—tThe Perfection 
Electric Products Company, New Washing- 
ton, Ohio, has developed an electric waffle 
range with removable waffle’ breakers, 
known as the “Excelsior.” This range is 
distributed by George Borgfeldt & Com- 
pany, Sixteenth Street and Irving Place, 
New York City. 


COOKER. — An electric pressure cooker 
has been placed on the market by the AI- 
bert Sechrist Manufacturing Company, 1717 
Logan Street, Denver. 


STOVB.—A_ small electric stove, the 
“Little Chief,” has been placed on the mar- 
ket by the W. B. McAllister Company, 
2163-77 East Thirty-first Street, Cleveland 


STOVE AND TOASTER.—The National 
Stamping & Electric Works, 3212-38 West 
Lake Street, Chicago, has developed a com- 
bination “White Cross” electric stove and 
toaster. 


SMALL CIRCUIT BREAKER.—A device 


for the protection of fractional horsepower 
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motors, known as the “Minibreaker,” has 
recently been placed on tre market by the 
Miniature Breaker Compuny, Inc., Four- 
teenth Street and Governor Place, Long 
Island City. 


SAFETY SWITCHES.—The Columbia 
Metal Box Company, 226 East 144th Street, 
New York City, has recently placed on the 
market a line of Class “‘B” externally op- 
erated inclosed switches. 


DOOR OPENER.—The Electrical Prod- 
ucts Manufacturing Company, 69 Sprague 
Street, Providence, R. I. is marketing the 
“Security” electric door opener. 


HMATER.— The Xardell Corporation, 
Utica, N. Y., has placed on the market a 
small electric heater the helixes of which 
are made of a special alloy in which full 
heat is obtained without operating the re- 
sistance at a red heat. 





New Incorporations 





THE GRANVILLE ELECTRIC COM- 
PANY has been incorporated under the 
laws of the State of Delaware with a cap- 
ital stock of $100,000 to operate light, heat 
and power plants. The incorporators are 
Arthur W. Britton, Samuel B. Howard and 
Robert K. Thistle, 65 Cedar Street, New 
York City. 

THE VULCAN ELECTRIC COMPANY, 
Akron, Ohio, has been incorporated with a 
capital of $10,000 by Harry A. Miller and 
Harry H. Slosower. 


THE CUMBERLAND LIGHT COM- 
PANY, Poor Fork, Ky., has been incorpor- 
ated with a capital stock of $10,000 by J. 
Cc. Nash, C. H. Rosnick and R. C. Blair. 


THE STOKES ELECTRIC COMPANY, 
Charleston, S. C., has been chartered with 
a capital stock of $5,000. The officers are: 
A. L. Stokes, president, general manager 
and treasurer, and C. V. Stokes, secretary. 


THE POLLACK STOP LIGHT COM- 
PANY, Cleveland, Ohio, has been incor- 
porated with a capital stock of $1,000 by 
Arthur Krause, Ernest Peiser, A. Barbian, 
I. S. Burwitz and David M. Loeb. 


EPeRBanansecccnsnscccesesccesesssesesssesesseussesceseceesecsssoass 


Record of 
Electrical 
Patents 





seeccesssesee 


Notes on United States Patents 


(Issued Dec. 27, 1921) 


1,401,754. TELEPHONE TRANSMITTER; Gas- 
ton Boissonnault, Hewlett, N. App. 
filed July 22, 1921. For listening to 
speaker without his knowledge. 

1,401,874. SAFETY DBvVICE; William J. 
Burke, Youngstown, Ohio. App. filed 
Dec, 14, 1920. Complete throwing of rail- 
road switch. 

1,401,881. ProTecTING DEVICE FoR ELE&c- 
rric Circuits; Nieholad J. Conrad, Chi- 
cago, Ill. App. filed March 31, 1917. 
Simultaneous operation of a number of 
switching units. 

1,401,917. TAPE TRANSMITTER; Donald 
Murray, London, England. App. filed 
Aug. 14, 1914. For a multiplex printing 
telegraph. 

(Issued Jan. 3, 1922) 

15,258 (reissue). AUTOMATIC STARTER AND 
CONTROLLER; Ralph D. Ernest, Detroit, 
Mich. App. filed May 18, 1920. For 
combustion-engine generating sets. 

1,401,947. DYNAMO - ELECTRIC MACHINE; 


William <A. Turbayne, Niagara Falls, 
N. Y. App. filed March 9, 1916. Com- 


bined motor and generator for automo- 
bile. 

1,401,950. PRINTING TELEGRAPH ; Arthur H. 
Adams, Sparkill, N. Y. App. filed Oct. 
29,1918. Carriage return combined with 
line and ribbon feed. 


1.401.962. MoImsTURE-PROOF RECEIVER; John 
J. Comer, Chicago, Ill App. filed Dex 
29, 1917. Telephone. 


1,401,986. AUTOMOBILE SIGNAL; Joseph 
Kershaw, Joplin, Mo. App. filed Sept. 
25, 1919 Bell arrangement to prevent 
theft. 
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1,401,996. DYNAMO-ELECTRIC MACHINE; 
Robert Lundell, New York, N. Y. App. 
filed Aug. 30, 1918. Two sets of current 
inlets and outlets to utilize winding for 
excitation and compensation. 

1,401,998. System or OvERHEAD CONSTRUC- 
TION; Merrill W. Manz, Mansfield, Ohio. 
App. filed April 23, 1921. Suspending 
trolley and auxiliary wire from a mes- 
senger. 

1,401,999. Trotter Device; Merrill W. 
Manz and Samuel S. Matthes, Mans- 
field, Ohio. App. filed Aug. 19, 1921. 
Maintaining proper alignment of two 
trolley conductors. 


1,402,000. ELEcTRIcC CONDUCTOR SUPPORT 
AND SyYsTEM; Samuel S. Matthes, Mans- 
field, Ohio. App. filed Sept. 2, 1921. 
Clamp for two trolley wires suspended 
from messenger. 


1,402,021. Exuectric WATER HEATER; Wal- 
ter O. Snelling, Allentown, Pa. App. filed 


Aug. 24, 1920. 
duction used. 

1,402,023. SUSPENSION DEVICE; William C. 
Starkey, Mansfield, Ohio. App. filed July 
28, 1921. Self-clamping, for trolley wire. 

1,402,025. FREQUENCY METER; Nikola 
Tesla, New York, N. Y. App. filed Dec 
18, 1916. Synchronous motor with a 
speed-responsive device. 

1,402,037. TRANSFORMER; James C. Armor, 
Pittsburgh, Pa. App. filed April 2, 1920 
For series lighting circuits. 

1,402,048. Time-Limir RELAY; George A. 
Burnham, Saugus, Mass. App. filed Nov 
22, 1918. Operates upon a definite, in- 
verse or inverse-definite curve. 

1,402,070. RESERVE CELL; William Hoppie, 
Newark, N. J. App. filed Nov. 17, 1919 
Primary cell acts only when placed in 
circuit. 

1,402,076. REMOVABLE TROLLEY SHOE; Wil- 
liam G. Lamb, Waterloo, Iowa. App 
filed May 9, 1921. Combination sliding 
shoe and rolling contact. 


1,402,096. ELEcTRICAL APPARATUS FoR IN- 
DICATING AND REPEATING MOVEMENTS AT 


Current produced by in- 


A TDisTANCE; Eugene Schneider, Paris, 
France. App. filed Sept. 13, 1918. 
1,402,100. Lamp Box; Claude de F. Smith, 


Portland, Ore. App. filed Nov. 30, 1915 
For illuminated signs. 


1,402,120. Car, AIR AND ELEcTRIC Covup- 
LING; Charles H. Tomlinson, Mansfiéld, 
Ohio. App. filed June 16, 1917. Com- 
bined in one. 


1,402,128. METHOD AND APPARATUS FOR 
ELECTRICALLY PROMOTING CHEMICAL RE- 
ACTIONS; Edson R. Wolcott, Los Angeles, 
Cal. App. filed Oct. 1, 1918. By electric 
arc, 

1,402,202. RINGING ARRANGEMENT FOR 
MULTIPLEX CIRCUITS; Herman Affel, 
Brooklyn, N. Y. App. filed Sept. 26, 1919 
Kxmploys carrier currents. 

1,402,213. SANITARY TRANSMITTER DEVICE 
FOR TELEPHONES AND DICTAPHONES; A 
Connelly, Topeka, Kan. App. filed Nov. 
11, 1920. Cover for mouthpiece. 


1,402,224. Dry CreLtu; Harry F. French, 
Fremont, Ohio. App. filed March 4, 1920 
Removable membrane of insulating ma- 
terial between anode and cathode. 


1,402,235. OsciILLATION GENERATOR; Harold 
Jorgenson, Racine, Wis. App. filed Jan 
22, 1920. Combination rotary spark gap 
and helix. 

1,402,240. MEANS FOR NEUTRALIZING THE 
EFFECT OF EARTH CURRENTS IN A POLAR 
RELAY; Tom P. Masters, Vancouver 
B. C., Can. App. filed Sept. 24, 1919 
Coil oppositely connected to the working 
coils of relay. 

1,402,245. ELectric FLATIRON; Ernst Mun- 
twyler, Lucerne, Switzerland. App. filed 
Sept. 13, 1920. Upper and lower part 
adapted for ironing by reversing handl 

1,402,246. ELectrRIc HEATING APPARATUS 
Ernst Muntwyler, Lucerne, Switzerland 
App. filed Sept. 13, 1920. Combined fliat- 
iron, chafing dish and foot warmer. 


1,402,250. MIXED DRIVING OF VEHICLES 
Henri Pieper, Liége, Belgium. App. filed 
Dec. 22, 1913 Gas-electric drive fo 
vehicles. 

1,402,256. TITANIUM COMPLEXES AND 
METHOD FoR PropUCING SAME; Henry H. 
Buckman, Jacksonville, Fla. App. filed 
Nov. 15, 1920. 

1,402,258. MEANS FOR PROTECTING SHIPS 
FROM COLLISIONS, Etc.: Samuel Shells 
Philadelphia, Pa App. filed Oct. 18 
1918. Motor-propelled guard plact 
ahead of ship. 

1,402,285. MANUFACTURE OF PRIMAR‘ 
CELLS; Harold De Olaneta, New Have! 
Conn. App. filed Nov. 26, 1919. Ma} 
facture of depolarizing material. 
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2,305 3LECTRORESPONSIVE DEVICE; ,Wil- 
1,403,305.) MacFarlane, Philadelphia, Pa. 
App. filed Sept. 10,, 1917 To produce 
powerful magnetic field. 
1,402,322. ANTI-STpE-TONE HAND SET; 


George K. Thompson, Maplewood, N. J. 


App. filed June 28, 1918. Humming re- 
duced by balancing impedance s. 
1 02 335. AuToMATIC ELECTRIC BROODER ; 


Victoria, 
Auto- 


Caulfield, 
1920. 


William J. Anderson, f 
Australia. App. filed April 5, 
matic heating and ventilating 


1,402,376. HiGcH-TEMPERATURE ELECTRIC 


HEATER: Sebring I. Phelps, Wilmette, i? 
App. filed Feb. 20, 1919. Kor kitchen 
range. 
1,402,386. SYSTEM OF ELECTRO CURRENT 
DISTRIBUTION; Charles A. Turner, Chi- 
cago, Ill. App. filed Feb. 16, 1920. Pro- 


duces small voltage from 110-volt supply. 


1,402,396. THERAPEUTIC VAPOR-LAMP AP- 
PLIANCE; Fred F. Burdick and Fritz A. 
Anderson, Milton, Wis. App. filed April 


15, 1920. For mounting and safe opera- 


tion. 


1,402,461. CARBURETOR HEATER ; Earl G. 
Watrous, Chicago, Ill App. filed March 
17; 13930 By electric current. 

1,402,516. LIGHTING FIXTURE; Carl A. 
Kopfstein, Cleveland, Ohio. App. filed 
Nov. 20, 1919. For wall use. 

1,402,523. SELF-INDICATING TARGET; Arnold 
Michoud, Yverdon, Switzerland. App. 
filed Jan. 28, 1914 Electrically oper- 
ated. 

1,402,546. TELEPHONE RECEIVER; Louis 
Steinberger, Brooklyn, N. Y. App. filed 


1919 Deadens 
reach diaphragm 
GENERATOR ATTACHMENT 


June 142, 
sounds that 


1,402,548. 


extraneous 


MEANS 


FOR GAS ENGINE; Henry Tiedemann, 
Newark, N. J. App. filed Oct. 27, 1919. 
Chain-driven 

1,402,570. ELectTrRICAL SwWItcH GEAR; Wil- 


liam <A. Coates, Chorlton-cum-Hardy, 
England. App. filed Jan. 20, 1921. Inter- 
locking device for switch and circuit 
breakel! 

1,402,585. VAPORIZER; Hirsch Epstein, 
Jacob J. Mitnick and Joseph M. Bern- 
stein, Chicago, Ill App. filed March 7, 
1921. Electrically heated for automobiles. 

1,402,587 ADJUSTABLE RESISTANCE Syd- 
ney Evershed, London, England App 


filed April 22, 
changes 
1,401,591 LECEPTACLE 
rERIES; Charles 
App. filed Jan 


1919 Obtains uniform 


FOR STORAGE 
Gallus, Philadelphia, Pa. 

26, 1921 Made of rubber 
allowing for expansion of electrolyte. 

1,402,599. BaTTrERY-CELL SEAL; William H. 
Grimditch, Philadelphia, Pa. App. filed 
March 4, 1920. Does not require special 
tools for separation 

1,402,631. 


3AT- 


PROCESS AND APPARATUS 
TREATING STORAGE - BATTERY PLATES; 
Harold M. Martin, New York, N. Y. App. 
filed April 6, 1920. Heated gas applied to 
strengthen plates without diminishing ca- 
pacity. 


FOR 


1,402,656. VOLTAGE REGULATOR; Durl P 
Ruger, Chicago, Ill. App. filed April 21, 
1920. Arrangement to prevent jerky 
movements of core. 

1,402,673. STORAGE-BATTERY COVER; James 
M. Skinner and Stockton H. Mortimer, 
Philadelphia, Pa. App. filed Oct. 6, 1916. 
Convenient introduction of liquid and 


escape of gases, 
1,402,691. TELEPHONY; Hubert S 


Turner, 
San Diego, Cal. App. filed May 


20, 1916 


Automatic means of evenly distributing 
calls among operators 

1,402,714. METHOD OF MANUFACTURING 
ARTIFICIAL ABRASIVES FROM BAUXITE 
AND EMERY; Clarence J. Brockbank, 


Philadelphia, Pa. App. filed Oct. 21, 1920 


1,402,715. VAPORIZER; Harold L. Bum 
baugh, Stanford University, Cal App 
filed Nov. 30, 1920. For combustion en- 
gines 

(Issued Jan. 10, 1922) 

15,261 (reissue). KLECTRIC EXCHANCE 
SYSTEM; Alexander T. Brown, Syracuse, 
N. Y. App. filed Aug. 16, 1921 Auto 
matic selective communication. 

1,402,750. ELECTRICAL INSULATING AND 


HEAT-CONDUCTING 
Karle, Chicago, Ill. 


MATERIAL; Robert W 
App. filed June 27, 


‘ 1918, For sadirons, soldering irons, 
‘ stoves, etc. 
1,402,751. STORAGR-BATTERY ELECTRODE 
AND THE PRODUCTION OF SAME; Thomas 
A. Edison, West Orange, N. J. App. filed 
Sept. 5, 1919. Nickel-hydroxide film on 
thin metallic plate 
1,402,756. CoNNEcTOR FoR Toy ELeEectTrIc 
RAILROADS; Albin Frohne, Chicago, Ill 
App. filed May 31, 1921. For making 








connection to 


rails 








ELECTRICAL WORLD 








213 





Construction 
News 


Projects, Plans, Bids and Contracts 
Contemplated or Under Way 
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New England States 


NEW BEDFORD, MASS. — The street- 
lighting committee of the City Council has 


approved recommendations of William P. 
Briggs, inspector, for improvements to the 
street-lighting system during the _ next 
twelve months. An appropriation of $140,000 
will be asked for this work. 


NORTH ADAMS, MASS. —The North 
Adams Light Company has filed peti- 
tion with the Department of Public Utilities 
for permission to sell 8,000 shares of stock 


Gas 


at $100 a share, the proceeds to be used 

to pay a floating indebtedness and for 

certain proposed additions to its plant. 
SHELBURNE FALLS, MASS.—The pro- 


posal to install a new lighting system in the 


business section of Shelburne will be sub- 
mitted to the voters of the towns of Shel- 
burne Falls and Buckland. The plans pro- 
vide for forty-five lamps, of which thirty 
will be erected on the Shelburne side and 
the remainder, or a few more, on the 
Buckland side of the village 





Middle Atlantic States 


AVON, N. Y.—The Niagara, Lockport & 
Ontario Power Company, Buffalo, will, it is 


reported exercise its option to purchase the 
property of the Livingston-Niagara Power 
Company, Avon, which furnishes electricity 


in the 
Honeoye 


villages of Avon, Lima, 
Falls, Scottsville and 


Livonia, 
Caledonia. 


BINGHAMTON, N. Y.—The Binghamton 
Light, Heat & Power Company has _ re- 
ceived permission from the Public Service 


Commission to construct 
tion for lighting 
Broome County 


BROOKLYN, N. Y 


an electric substa- 
service in certain parts of 


-Bids will be received 


at the Torpedo Depot, United States Army, 
Fort Totten, N. Y., until Feb. 10, for fur- 
nishing f.o.b. contractor’s factory and f.o.b. 
army supply base, Brooklyn, 16 miles of 


one-conductor rubber-insulated and armored 


submarine cable and 16,000 ft. nineteen- 
conductor rubber-insulated and armored 
submarine cable. For further information 
address the officer in charge of torpedo 


depot. (Circular 22-3.) 

BUFFALO, N. Y.—A 
started by the Polish 
Men’s Association for 
street-lighting system 
more Avenue and Sycamore Street Walter 
K. Missall, 964 Sycamore Street, is presi- 
dent of the association 


movement has been 
American Business 
improvements to the 
on Broadway. Fill- 


CATSKILL, N. Y The Upper Hudson 
Electric & Railroad Company has filed 
notice of an increase in its capital stock 
from $500,000 to $600,000 

NEW YORK, N. Y.—The New York Edi- 
son Company is having plans prepared by 
William Whitehili, architect, Forty-first 
Street and Sixth Avenue, for the construc- 
tion of a two-story and basement power 
house at 122 East Thirteenth Street. 

POUGHKEEPSIE, N. Y.— The Central 
Hudson Gas & Electric Company has filed 
notice of an increase in its capital stock 


from $25,000 to $60,000 


BOGOTA, N. J.—The Bogota Paper & 


Board Company has awarded a contract to 
the Austin Co., 217 Broadway, New York, 
for the erection of a one-story power house 


and factory addition, to cost about 


CALDWELL, N. J.—The Borough Coun- 
cil is considering the installation of 50-cp. 
lamps in certain sections of the municipal- 
ity, replacing present lamps Service is 
furnished by the Public Service Electric 
Company, Newark. 


EGG HARBOR, N. J.—The Ingram Motor 
Company, Joseph Ingram, 2 Rector Street, 
New York, president, now building a local 
plant, will hold in temporary abeyance the 
erection of a power house at. the works, 
plans for which have been prepared. 


IRVINGTON, N. J.—A power department 
for electric and steam service will be in- 


$43,000 


stalled in the new hospital to be constructed 


by the Town Commission to cost about 
$250,000. 


TRENTON, N. J.—An appropriation of 
$75,000 has been recommended by Governor 
Edwards for a new power, heating, lighting 
and cold-storage plant at the Trenton 
Normal School, 


ALLENTOWN, 
Power & Light Company has 
cation to the Public Service Commission 
for permission to take over and merge a 
number of electric power companies recently 
organized to operate in Northumberland 
County. 


PA. — The 


Pennsylvania 
made appli- 


EASTON, PA.—The Pennsylvania Edi- 
son Company, 160 Ferry Street, has com- 


pleted plans for the erection of a one-story 
addition to the generator department at its 
Dock Street plant, 30 ft. x 56 ft., to cost 
about $55,000. The company will also con- 
struct a new mechanical shop and office 
building, 40 ft. x 65 ft., on Dock Street, 


to cost approximately $35,000. 


HAZLETON, PA.—Under the terms of a 
new lighting contract the Pennsylvania 
Power & Light Company will furnish elec- 
tricity for lamps at every intersection of 
streets in Hazleton. The plan includes the 
erection of many new poles, replacing the 
whole system of rectifiers in the West Dia- 
mond substation and the erection of a num- 
ber of new lines. 


PHILADELPHIA, PA.—Bids will be re- 
ceived at the office of William S. Twining, 
director, Department of City Transit, 1211 
Chestnut Street, until Jan. 31, for block 
signals and interlocking for the Frankford 
Elevated Railway. (Contract 615.) 


PHILADELPHIA, PA.—Plans are under 
consideration by the Ferris Shoe Company 
for the construction of a factory and power 
house at Sixth and Duncannon Streets 
Simon & Simon, 249 South Juniper Street, 
are architects. 

PHILADELPHIA, 


PA.—The John MT. 


Lewis & Brothers Company, Lafayette 
Building, has commenced excavations for 
the erection of a two-story power plant, 


60 x 70 ft., at its paint factory, Aramingo 
Street, near Cumberland Street, to 
about $100,000, including equipment. 


SHAMOKIN, PA. —The Philadelphia & 
Reading Coal & Iron Company, Reading 
Terminal, Philadelphia, is planning to erect 
an addition to its electric power plant at 
the Low ust Spring colliery, near Shamokin, 
Pa. New machinery to double the present 
capacity of the plant will be installed. 


_BALTIMORE, MD.—The Board of Awards, 
City Hall, will receive bids until Feb. 1 for 
furnishing and installing two 2,000,000-gal. 
motor-driven centrifugal pumps and elec- 
trical equipment at the Belair Road pump- 


cost 


ing plant of the Water Department. Wil- 
liam A. Megraw is water engineer. 


BALTIMORE, MD.—The Electrical Com- 
mission, City Hall Annex No. 1, Charles F 
Goob, chief engineer, will receive bids until 
Feb. 1 for about 160,000 ft. of single vitri- 


fied clay conduit for underground electrical 
service, 


BALTIMORE, MD.—The Board of Trus- 
tees, Johns Hopkins University, has plans 
under way for electrical equipment to be 
installed in the new Pathological and Wom- 
en’s Clinic buildings, to be constructed at a 
cost of about $725,000. Bids for the elec- 
trical apparatus will be asked shortly. 
OAKLAND, MD. — The 


Kendal Lumber 


Company is planning to rebuild its power 
house, recently destroyed by fire. 
wy — 
RIVEKDALE, MD.— The Citizens’ Im- 
provement Association, Dr. J. S. Caldwell. 


president, is considering tentative plans for 
the erection of a municipal electric power 
plant. It is proposed to purchase electricity 
to be distributed by the municipal station. 


CHARLESTON, W. VA. — The 
Wyoming Coal Company, 
Building, will build a new power plant at 
its properties near Glen Rogers, W. Va. 
Electrical machinery will also be installed 


Raleigh- 
Professional 


for mining service. 

CHARLESTON, W. VA.—An electric 
plant will be installed in the new _ ice- 
manufacturing plant to be constructed by 
the Diamond Ice & Coal Company, 912 


Bullit Street, 100 ft. x 100 ft., to cost about 
$300,000, including equipment. A. C. Bishop, 
127 Guardian Building, Cleveland, Ohio, is 
engineer. 


CHARLESTON, W. VA. — The 
Light & Power Company, recently 
ized, is planning to construct a 
sion line in the vicinity 
H. P. Musser 
company. 


United 
organ- 
transmis- 
of Iaeger, W. Va 
and C. H. Elston head the 
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SOUTH CHARLESTON, W. VA. — The 
City Council is considering issuing $300,000 
in bonds for improvements to the street- 
lighting system and streets and the installa- 
tion of a waterworks plant. 


North Central States 


FOWLERVILLE, MICH.— The Detroit 
Edison Company, Detroit, has acquired the 
local municipal lighting plant and equip- 
ment and in the future will furnish service 
here. A ten-year franchise has _ been 
granted. 


IRON MOUNTAIN, MICH.— The Ford 
Motor Company will commence the imme- 
diate installation of an additional turbo- 
generator at its local power plant. The 
company has commenced the construction 
of a dam at Flat Rock, near Brooklyn, 
Mich., across the Huron River, preliminary 
to the construction of a _ hydro-electric 
plant here. 


JACKSON, MICH.—The T. S. Rogers 
Company has work under way on a new 
two-story power house at its plant, 25 ft. x 
$5 ft. 


MICHIGAN CITY, IND.—Subject to the 
approval of the Public Service Commission, 
the Northern Indiana Gas & Electric Com- 
pany has completed arrangements with the 
Chicago, Lake Shore & South Bend Railway 
Company, for the leasing of the latter’s 
generating plant at Michigan City for a 
period of twenty years. The electric com- 
pany heretofore has purchased energy from 
the railway company, and in the future 
the first noted will furnish service to thé 
railway. 


COLUMBUS, OHIO.—The City Council 
has adopted a resolution authorizing the 
installation of two-lamp inverted globe 
standards on West Broad Street from the 
bridge to Central Avenue. 


FINDLAY, OHIO.—A power house will 
be built by the Glenwood Motor Car Com- 
pany, East Seventy-first Street and Euclid 
Avenue, Cleveland, in connection with its 
proposed new local plant. 


HAMILTON, OHIO. — The City Council 
has awarded contract to the Froehlich & 
Emery Engineering Company, Second 
National Bank Building, Toledo, to prepare 
plans for the proposed municipal electric 
light plant at Hamilton. The cost of the 
plant is estimated at $650,000. 


MEDWAY, OH!IO.—The Indiana, Colum- 
bus & Eastern Traction Company, Cincin- 
nati, it is reported, has applied to the 
federal court at Telodo for permission to 
shut down its Medway power plant and 
purchase ~ electricity from the Dayton 
Power & Light Company. The plans pro- 
vide for the installation of entirely new 
equipment in each of the eighteen substa- 
tions to allow for change in its system 
from 25 cycles to 60 cycles. 

LOUISVILLE, KY.—Arrangements have 
been made by the public service and pub- 
licity committee of the Louisville Real 
Estate Board for a conference with the 
Louisville Gas & Electric Company to dis- 
cuss the cost of a suggested ornamental 
lighting system on a portion of Broadway. 


HAMMOND, IND.—Bids, it is reported, 
will be received early in the spring by the 
3oard of Works for the construction of an 
electrically operated pumping plant, to cost, 
with machinery, about $90,000. W. F. Bridge. 
Rimbach Block, is engineer. <A. G. Kinert 
is clerk, 


INDIANAPOLIS, IND The’ Indiana 
Electric Corporation has filed a_ petition 
with the Public Service Commission for 
permission to construct a power plant in 
the coal fields on the Wabash River. The 
company has also requested to consolidate 
seven Indiana public utility companies. 


INDIANAPOLIS, IND.—The Terre Haute, 
Indianapolis and Eastern Traction Com- 
pany has two propositions under considera- 
tion, the first for additions to the West 
Tenth Street power station and the other 
for the construction of a new power plant 
in Vigo County or in an adjacent coal field 
The cost of the project is estimated at 
$3,000,000. Nothing definite has been de- 
cided upon. Robert I. Todd is president. 


INDIANAPOLIS, IND.—The Indians 
Hydro-Electric Power Company, recently 
organized, has disposed of a bond issue of 
$1,250,000, the proceeds to be used in part 
for the erection of a new hydro-electric 
generating plant at Norway on the Tip- 
pecanoe River, to be followed by the erec- 
tion of three other similar plants in this 
same section, near Monticello, with total 
plant capacity of about 29,000 hp. The 
entire output of the company will be pur- 
chased by the Middle West Utilities Com- 


pany, with which the Indiana company is 
closely connected. Samuel Insull is presi- 
dent of the new company. 


SEYMOUR, IND.—The Interstate Pub- 
lic Service Company, Indianapolis, has 
started work on the erection of a_ high- 
tension transmission line from Reddington 
to North Vernon. When completed it will 
be connected with the line extending from 
Louisville to Indianapolis. Electrical energy 
will be purchased by the North Vernon 
Electric Light Company. The Interstate 
company is also erecting a _ transmission 
line from Mineral Springs to Elizabethtown, 
in Bartholomew County, to supply elec- 
int to farms and residents along the 
ine, 


LENA, ILL.—The United Utilities Co. 
will soon begin active work on the construc- 
tion of its new hydro-electric power plant 
on the Pecatonnica River, Martintown, Wis. 
The station will cost about $85,000. Hol- 
land, Ackerman & Holland, 100 East Liberty 
Avenue, Ann Arbor, Mich., are engineers. 
E. F. Benifer, Lena, is president. 


SPRINGFIELD, ILL.—tThe Illinois Power 
Company, recently organized, has _ been 
authorized by the Illinois Commerce Com- 
mission to take over the properties of the 
Springfield Gas & Electric Company and the 
Springfield Consolidated Railway Company 
and also the DeKalb and Sycamore Elec- 
tric Company operating in DeKalb and 
Sycamore. The new company, in addition 
to financing its share of the downtown im- 
provement plan, which includes placing 
wires underground, etc., will have sufficient 
funds for additions to its power plant at 
Tenth Street and Capitol Avenue and for 
the removal of the gas plant from First and 
Washington Streets to the northern part of 
the city. The amount to be spent on im- 
mediate improvements will be approxi- 
mately $3,000,000. A. D. Mackie is general 
manager of the new company. 


_ MILWAUKEE, WIS. — The Board of 
Education, Tenth and Prairie Streets, will 
build an addition to the power house at 
the school on Center Street. 


VERONA, WIS.—The Dane County 
Board, care of M. Sommers, 512 West Wil- 
son Street, Madison, is having plans pre- 
pared for the construction of a one-story 
power house, 45 ft. x 50 ft., in Verona, to 
cost about $150,000. A. D. Conover, Tenney 
Block, Madison, is architect, 


_ BOONE, IA.—Plans are being prepared 
for the erection of a municipal hydro- 
electric plant on the Des Moines River. 
Burns & McDonnell, 402 Interstate Build- 
ing, Kansas City, Mo., are engineers. 


DEVILS LAKE, N. D.—Savage & White, 
913 Pioneer Building, St. Paul, Minn., are 
taking bids for the erection of a one-story 
addition to their local power house, 40 ft. 
x 60 ft. A. H. Savage is head 


ABERDEEN, S. D.—The Aberdeen Light 
& Power Company is contemplating the in- 
stallation of an additional generating unit 
at its plant. R. E. Crockett is superin- 
tendent, 


COWLES, NEB.—The City Council has 
plans under way for the installation of a 
complete electric lighting system. Grant, 
Fulton & Letton, 505 Bankers’ Life Build- 
ing, Lincoln, Neb., are consulting engineers. 


Southern States 


DURHAM, N. C.—The construction of an 
electric lighting system in Durham is under 


consideration. 
ager. 


WILSON. N. C.—Bonds to the amount 
of $30,000 have been authorized for ex- 
tensions to the municipal electric light sys- 
tem. 


MEIGS, GA.—The City Council has ap- 
proved plans for remodeling and improving 
the municipal electric lighting plant and 
for the construction of a new transmission 
line, the latter to cost about $10,000. R. BE. 
Davis is Mayor. 


CRESCENT CITY, FLA.—The construc- 
tion of an addition to the municipal elec- 
tric power plant is under consideration. <A. 
B. Harbison is chairman of the board of 
trustees. 


ORLANDO, FLA.—The City Council has 
preliminary plans in progress for the in- 
stallation of new equipment at the munic- 
ipal lighting plant. 

PERRY, FLA.—The City Council is con- 
sidering the installation of an electric light 
system in Perry, to cost about $3,000. S. P. 
Clowell is clerk 

WAVERLY, TENN. — The Hurricane 
Light & Power Company, recently incor- 


R. W. Rigsby is city man- 


porated with a capital stock of $1,000,000 
by Roy Carter and others, contemplates the 
construction of a dam and power plant 
across Hurricane Creek. The present plans 
provide for a plant with an initial output of 
1,500 hp. and an ultimate capacity of from 
5,000 hp. to 6,000 hp., and also for creating 
a lake to cover from 2,000 to 3,000 acres. 
Electricity will be furnished to towns from 
Dickson to Hollow Rock. E. T. Stanfield, 
Little Rock, Ark., is engineer. 


LAMBERT, MISS.—The Common Coun- 
cil will soon make improvements in thé 
municipal electric lighting system. A bond 
issue has been sold. 


SHREVEPORT, LA.—The Southwestern 
Gas & Electric Company is considering the 
installation of an additional generating unit 
consisting of a 3,500-kw. generator. The 
cost is estimated at $150,000. 


ORANGE, TEX.—The Orange Water, Ice 
& Light Company contemplates the installa- 
tion of additional equipment to double the 
output of its electric power plant. 


_PARIS, TEX.—The City Council is con- 
sidering plans for the installation of a com- 
plete waterworks plant and system, includ- 
ing an electrically operated pumping plant, 
etc., to cost about $1,000,000. John B 
Hawley, Cotton Exchange Building, Fort 
Worth, is consulting engineer. 


VERNON, TEX.—Bonds to the amount of 
$100,000 have been voted for the construc- 
tion of a municipal electric light plant. 


WELLINGTON, TEX.—Plans are under 
way by the Council for the construction of 
a municipal electric light and power plant, 
for which bonds to the amount of $50,000 
have been approved. 


Pacific and Mountain States 


LEAVENWORTH, WASH.—The City 
Council is considering the construction of 
an electric light and power system in Leav- 
enworth. 


SAN DIEGO, CAL.-—The San Diego Con- 
solidated Gas & Electric Company con- 
templates improvements to its system, in 
cluding increasing the output of its electric 
generating plant from 24,000 hp. to 44,000 
hp. and extensions to its gas mains and pole 
lines throughout the city and county. The 
sum of $1,500,000 has been appropriated 
for improvements and extensions during 
1922. H. H. Jones is president and general 
manager. 


TURLOCK, CAL.—An appropriation of 
$110,000 has been made by the Pacific Gas 
& Electric Company, it is understood, for 
extensive reconstruction work in connection 
with the Turlock electric system. The plans 
provide for the erection of a new 60,000 
volt transmission line from Modesto to 
Hughson, to cost about $40,000; new sub- 
station at Hughson, $30,000, and rebuilding 
the Turlock substation at a cost of $15,000 
Charles S. Northcutt is division manager 

PRICE, UTAH.—The City Council is con- 
sidering, among other improvements for 
the coming year, extensions to the munici- 
pal electric plant and improvements to 
the street-lighting system on Main Street 


RICHFIELD, UTAH.—tThe establishment 
of a municipal power plant is reported to be 
undex consideration by the city officials. 


SALT LAKE CITY, UTAH.—George W 
Davy of Salt Lake City has filed application 
with the State Engineer for the use of 
25 sec.-ft. of water from Otter Creek 0! 
Daniels Creek in Sevier County for powe! 
purposes. The present plans provide for 
developing 1,400 hp. under a head of 724 ft 
for use in Sevier, Emery and Wayne 
Counties. 


BOISE, IDAHO.—The board of directors 
of the Idaho Power Company has authorized 
an expenditure of $200,000 for construction 
on projects under way, including the Moun- 
tain Home-Featherville transmission  lin« 
and the rebuilding of the Seventeenth 
Street substation in Boise. 


Canada 


COURTRIGHT, ONT.—Surveys are bein: 
made for the installation of an electric lig! 
and power system in Courtright. The « 
is estimated at about $35,000. J. N. Wilso! 
190 University Avenue, Toronto, is enginee! 


WOODSTOCK, ONT.—The_ Electri 
Commission is contemplating extensions ' 
the electric transmission line and the in- 
stallation of new transformers. Prices : 
wanted on materials and equipment. | 
cost is estimated at $28,000. J. G. Are! 
bald, Woodstock, is engineer. 
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